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PREVENTIVE MAINTENANCE AND OPERATING
HNIQUES FOR HEAYY VENICLES

Course Introduction
PREVENTIVE MAINTENANCE AND OPERATING TECHNIQUES FOR MEAYY VEMICLES 1s duigmd for
privates through sergesnts in the 3500 MOS. The Marine will be acquainted with motor
transport , tactical hedvy vehicles. The Marine will be provided with informstion om how to
operats and parform preventive maintenance of heavy vehicles. .

ADMINISTRATIVE INFORMATION

OROERS OF STUDIES
Study Unit Study
fumber Hours Subject Matter
1 § 2 1/2-ton N-Series tactical
truck
2 4 S<ton and 10-ton M-Sertes
tactical trucks
k| k| cu:otim instructions of
vy tactical vehicles
4 4 Preventive-maintenance sepvices
8 2 M-Series tectical ML
: FIAAL, EXARINATION
-
ESBRREBENT — —~~~ = =TT EesssseTeT mEsEEEsTEEsssmsmms
CREDITS 7
EXAMINATION: Supervised final examination without text or notes: time limit 2
hours.
MATERIALS: MCI 35.24 Preventive Maintenance and Mlt‘lng Jechniques For
Heavy Vehicies. Keview »esson ang answer .
RETURN OF MATERIALS: Students who successfully complete this course are permitted to
keep the course materials.
Students disenrolled for inactivity or st the request of their
commanding officar will return all courts materials.
- A S S S A D Al --------&?u-xz mr’?1n?----m"-------------
™-9-2320-209-10 Operator's manual for 2 1/2-ton 6x6
™-9-2320-211-10 Operator’s manual for S-ton gx6 M39 Series
™-9.2320-206-10 Operator's manual for 10-ton 6x6
T™H.9-2320-260-10 Operator's manual for 5-ton Gx6 MBO9 Series
™-9.2320-272-34-2 Maintenance manual for S-ton 6x6 M99 Series
™.9-2330-211-14 Operator's manual for 15-ton low bed TRL M-172A1
™-9.2330-208-16 Operator's manual for semi-TRL tank gas 12-ton 4 WHL M131A2
™.9-2330-203-14 Operator's manual for Dolly TRL converter G-ton 2 WHL M-197A1
and 8-ton 2 WHL M-198A1
™.9-2330-213-14 Operator's manual for chassis TRL 1 1/2 ton cargo 2 WHL M1OBA2C
TH-9-2330-267-14 Operator's manual for trailer tank water 400 gallon 1 1/2-ton
2 WHL M149A1
TETETTEsTEesssssesS AW O IARE RS TOME =~~~ =~======= ====

This course contdins & study units. Each study unit begins with a general objective which
18 2 statement of what you should 1earn from that study unit. The study units are divided
into aumbered work units, each presenting one or more specific objectives. Read the
objective(s) and then the work unit text. At the enc of the work unit text are study
questions which you should be able to answer without referring to the text of the work unit.
After ansviering the questions, chack your answers against the correct ones 1isted at the end
of the study unit. If you miss any of the questions, you should restudy the text of the work
unit until you understand the <orrect response. ihen you have mastered one study unit, move
on to the mext. After you have completed all study units, complete the review lesson and take
tt to your tratning officer or NCO for matiing to MCI. MCI will maf] the.fina: examination to
your tratning officer or NCO when you pass the review lesson,
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MARINE CORPS INSTITUTE

Welcome to the Marine Corps
Inatitute corresponde, ce training pro-
gram. 1y enrolling in *his course, you
have shown & desire td improve the
skilla you need for elffective job perfor-
mance, and MC] has provided msterials
to help you achieve your goal. Now all
you need {8 to develop your own method
for using these materials 10 best advane
1381'0

The following guidelines present
a four=part approach 10 completing vour
MCI course successfully:

f, Make 8.''reconnatesance’ of
your materials;

2, Plan your study time and choose
a good study environment:

3. Study thoroughly and system-
atically:

4, Prepare for 1he final exam.

L MAKRFE A "RECONNAISSANCE" OF
YOUR MATERIALS

Hegiu with a look at the course
jutroduction page, Read the COURSE
INTRODUCTION t0 get the "big piciure”
of the course. Theu read the MATERIALS
gection near the boitom of the page to
fiud out which text(s) awd study ajds you
should have received with the course,

Ir any of the listed materials are misee
tng. sce Jaformation for MC] Students
1o fiud out how to get them. IF you have
evervihing that is Jisted. You are roady
t0 "reconnojter” vour M1 course,

Read thiough the 1able(s) of cone
tents of vour test{s),  Nete the varions
subjecis covered in the course and the
order in which ttey gre taught.  Leal
through 1he testis) and louk ut the {llue-

mo-Ce <0C-H®

trations. Read & few work unit ques~
tions 10 got an {dea of the types that are
asked, I MCI providea other study
aids, sach as a alide rule or a plotting
board, familiarize yourself with them,
Now, getl down to specifics!

1. PLAN YOUR STUDY TIME AND
CHOOSE A GOOD STUDY ENVIRON-
MENT

From looking over the course
materials, you should have some idea
of how much atudy you will need to com-
plete this course, But “some 1dea’ 18
not ¢enough. You need 10 work up a
personal srudy plan: the following steps
ahould give you some help,

Ger a calendar aitd mark those
days of the ween when you have time
free for study, Two study periods per
week, cach lagiing 1 to 3 hours, are
suggested for conpleting the minlmum
two s1udy units required each month by
MO OFf comvse, work and orhey:
schiwdules are not the same for evervone,
The impartant thing ig that vou schedule
a regular titwe for study on the same
davs uf pach week,

— w

@ Read rhe couvsde intvoduction
puge agaln.  The section marked ORDER
OF STUDIES tellg you the uumbeyr of
study units in the course and the approx«
inrate numbey of gudy hours yYou will
need to complete each study unfi.  Plug
these study hours Jno_yvour schedule,
I“or example, i ¥ou set aside 1wo 2-hour
atudy perinds cach week and the ORDER
OF STUDIES rstimates 2 study hours lor
your rirst study unft, vou could easily
schedute and complete 1ite first study
wnit in one stdy period, On your calen-
dar you woutd mark "'Study Unit 1" on the




appropriste day, Suppose that the
sscond study unit of your courss ra~
quires 3 study hours. In that case, you
would divide the study unit in half and
work on each half during a separate
atudy period, You would mark your
calendar accordingly. Indicate on your
calendar exactly when you plan to work
on each study unit for the entire course,
Do not forget to schedule one Or two
study periods to prepare for the final
axam.

© Stick to your echedule,

Besides planning your study
time, you should aleo choose & study
environmen that is right for you, Most
people need & quiet place for study, like
a library or a reading lonnge: other
people study better where there is back-
ground musics atill others prefer to study
out-of-doors. You must ehoose youn:
#tudy environment carefully 8o thet it
fite your {ndividual necds,

111, STVDY THOROUGHL.Y AND
SYSTEMATICALLY

Armed with a workable gchedule
end situated in & good study environment
you are now ready to attack your course
study unit by study unit, To begin, turn
to the first page of study unit 1. On this
page you will find the study unit objective,
a statement of what you should be able to
do after completing the study unit,

DO NOT hegin by reading the
work unit qQuestions and N{pping through
the text for answers. If you do so,

Yyou will prepare to faf), not pass, the
final exam. Instead, proceed as fol-
lows;

@ Read the ohjective for he
first work unit and then read the work
unit text carefidly, Make nows on
the fdeas YOu reel aure important.

Without referring to the test,
anauner the questions at the end of vhe
work unit.

@ Check yout answers againsy
the correct onea listed ol the ena of
the study wnit,

“@ If you misa eny of the questions,
restudy the work wnit unttl you undersiand

the cOrrect reaponae,

@ Go Oh to the nest work unit and re-
peat aleps through until you have com=
pleted all the work units in the study unit,

i

]

Follow the same procedure for each
étudy unit of the course, If you have
probleme with the text or work unit Questions
that you cannot solve on your own, ask
your section OIC or NCOIC for helps If
he cannot aid you, request assistance from
MC1 on the Student Course Content Asais-
tance Request included with this course,

When you have finished all the study
units, complete the course review leason,
Try t0 answer each question without the aid of
reference materials, lowever, if you do not
know an anawer, look it up, When you have
finished the lesson, take it to your training
officer or NCO for mailing to MC1, MCl
will grade it and send you a feedback aheet
listing course references for any questions
that you mlss.

IV, PREPARE FOR THE FINAL ENAM
H

7 o

How do yvou prepate for she final
sam? Follow these four stepss

Review each study unit obifecilve
a8 8 sUummary of what was taught in 1he
course,

@ Rercad all portions of the 1ext
that vou found pirticwlarly difficult,

Revies all the work unit questions,
paying Bpecinl uMenton to whage you misacd
the Firsy vime around,

@ Study the course review
lesson, poying particular attentian
to the questions you misaed,

If you follow these simple
steps, you should do well on the
finul, GOOD LUCK)




STUOY WNIT 1
2 1/2-TON M-SERIES TACTICAL TRUCK

STUDY UNIT OBJECTIVE: UPON SUCCESSFUL COMPLETION OF THIS STUDY UNIT, YOU WILL
IDENTIFY THE CHARACTERISTICS, TRUCK SYSTEMS, AND MODEL VARIATIONS OF THE 2 1/2 TOM
6x6 M-SERIES TACTICAL TRUCK.

Every Marine, whother a scout on 8 Fire Team, a company clerk, or even the Commsndant,
obs at times require some type of motor transport support. Vehicles may ba used to bring the
wmall or for hauling smmunition to a company of Marines in combat. 1In all situations the motor
transport operator must know his vehicle; 1t will perform; 1ts capabilities; and how far
the vehicle will travel on a tank of fuef. He must also know the places where f¢ should not
go.

Section I, 2 1/2 TON M-SERIES TACTICAL TRUCK CWARACTERISTICS

Work Unit 1-1. CHARACTERISTICS
LIST THE FOUR GENERAL CHARACTERISTICS OF M-SERIES TACTICAL TRUCKS.
NAME THE FOUR BASIC WHEELBASE CHASSIS.
The following four general characteristics of the 2 1/2 ton M-series trucks are:

Designed for alt types of terrain
Fording capabilities

All-wheel drive capabil ities
Provides ten spead ranges

The 2 1/2-Ton 6x6 M-series trucks are designed as tactical vehicles for use over al)
types of roads, highways and cross-country terrain. These vehicles will ford hard-bottom
water crossin?s to & depth of 30 inches without the ald of special fording equipment. Vehicle
power is supplied by a six-cylinder, in-1ine, 1{quid-cooled multifuel, ression ignition
egine. Engines are conventionally located at the front of the truck, A S-spssd transmission
and 2-spesd transfer provides ten speed ranges. Normal drive 13 the 4.wheel Ssar bogle.
Traction conditions which allow s1ippage of the rear wheels, set up automatic engagament of
the front wheels. On newer models, engagement of front wheel driva is done by the operstor
with a salector switch located under the instrument cluster.

Transmission and transfer are controlled by manually shifting levers in the cab.

Service brakes are air-actuated, raulic interna exnandino type. Cabs are equi with
fabric tops and are ventable, and have lowerable windshields. A towing pintle is

ngim on the frame rear cross wembers. Lifting points, two front shackles and & pin, &re
ocated atop each left and right rear spring between the sets of rear wheels and :mid. ready
means of 11fting the truck for transportation. A spreader bar should de used with the rear
11fting shackles to prevent body damage. Tie-down shackles located on each side of the body
together with the front 11fting shackles provide ready attaching points for tis.down cables.

Four basic wheelbase chassis (cargo, fuel tanker, water tanker, van) provide for
moumting the various body types.

The cargo body 1s designed for use as & general purpose cargo and troop carrier.
Folding seats accommodate the troops and a canvas cover supported by bows serves to protect
cargo and/or troops from inclement weathar.

M3SA1 and M35A2 (figs 1-1 and 1-2) powered by an in-11ne 6 cylinder continental Qs:u
(multifuel) with 140 brake horsepower at 2600 rpm, Fuel capacity i3 one 50-gallon tank. O

and fiiter refil] capacity equals 20 quarts. Tires are 10-ply reted 9.00x20, payload Mgy

10,000 pounds. Normal payload 1s also 10,000 pounds,




Fig 1-1, 2-1/2 ton, 6x8, cargo truck MISA1 - left front view cab top,
front and side rails installed.

";;’-""ME"““H e 1,
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Fig 1-2, 2-1/2 ton, 6x6, cargo truck, M35AL - rtght rear view with cab top,
front and side rails installed.

The fue) tanker (fig 1-3) is destgned to carry from one to two different types of fuel
0 its two tanks. & pump and hose provide means of transferring from tanker to using
equipment, The MA9A2C fuel tanker is powered by an in.1ine 6 cylinder continental engine
{muttifuel) with 140 brake horsepower at 2600 rpm, Fuel capacity is 50 gallons 1n one fuel
tank. Tires are 10 ply rated 9.00x20. Payload {5 1200 ga)lons.

10

1.2




:":&,?‘-. : “
et G
A L (|
” i gy
¥ .*j’.‘*
i N ¢ el
r 3 b
A i Ty
" \,".‘? i ,
’ - o - '!ﬁr" e
s"‘-.' i
. F PR ':“IL ;ﬂ .‘u . . XL
Xy Ite rey Item
A Counter control lever F Gate velve handles
8 Pressure gage shutoff valve handle 6 Delivery nmdnimd
¢ Grounding wire H Meter drain knod
0 Dump valve knob J Operating levers
1 Orain valve knob K Liquid level gage

Fig 1-4. Fuel tank truck = rear compartment.




The water tanker (fig 1-5 and 1-6) is designed to supply water for various purposes.
A by-pass valve in the engine exhaust System diverts the exhaust gases to heat the water to
prevent freezing.

The MS0A1 water tanker is powered by an in-line 6 cylinder continental engine
s:umml) with 140 brake horsepower at 2600 rpm. Fuel capacity 1s 50 gallons located in one
el tank, Tires are 10-ply rated 9,00x20. The payload s 1000 gallons of water.

Fig 1-5, 2-1/2<ton 6x6 water truck M50 - left front view.

Fig 1-6. Water tank truck rear compartment showing stowed euiipment.

1-4




Several types of van bodies are provided for such uses a3 tire control data, repair
shop, computers, etc.

The most popular van found 1n motor transport i3 the M109A2 (f1g 1.7) shop van truck.
They are red by an in-1ine 6 cylinder continental engine multifuel, brake horsepower {3
40 at rom. Tires are 10-ply rated 9.00x20, Payload on the highway 1s 10,000 pounds.

Flg 1.7, 2-1/2-ton 6x6 shop van treck M10G - right rear viaw.

EXERCISE: Answer the following questions and check your responses againct those 1isted at
the end of this study unit.

1, List the four general characteristics of M-3eries tactical trucks.

C.
d.

2, Name the four basic wheel base chassis.

Cs

d,

Section 11. TRUCK SYSTEMS

Work Unit 1-2. PONER PLANT SYSTEM
[DENTIFY YTHE NUMBERS OF CYLIMDERS IN THE MULTIFUEL ENGINE SYSTEM.
STAYE THE TWO WAYS AIR IS DRAWN YHROUGH THE RADIATOR.
LIST THE S1x COMPONENTS FGUND IN THE FUEL SYSTEM.
NAME THE TYPE DF MUFFLER EQUIPMENT EOUIPPED NN THE M49A2C FUEL TANKER TRUCK,




All M-Serfes 2 1/2-ton tactical trucks in the Marine Corps are equipped with an

in-11ne 6 cylinder multifuel engine (fig 1-3*. The engine model 15 the LO 465-1C which uses
the fuel injected compression ignition principle, Lubrication order (LO 9.2320.209.12)
permits guthorized fuel that can be used.

Fig 1-8. LD465-1C multifuel engine.

The LD465-1C engine delivers 140 brake horsepower at 2600 rpm.

The engine incorporates a sealed-type cooling system. It consists of the radiator,
fan, drive belts, thermostat, water pump, temperaturs gage, pressure-type filler cap,

thermostat by-pass line, nose 1ines, and fittings that connect the radiator to the engine and
water pump.

The operation of the cool ing system is simple. Water i3 drawn from the bottom of the
radiator by water pump action, circulated through the engine, #nd returned to the radiator
through the upper connections. Afr, drawn through the radiator core by the fan and by truck
wmotion, cools the water to maintain correct engine operating temperature.

s 14




Fig 1-9, Cooling system.

For vehicles powered by the multifuel engine, the fuel system consists of a fuel tank,
fus) lines, supply pump, filters, injector pump, injection nozzles, and connectors.
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Fig 1«10, Engine fuel system diagram.

The exhaust pipe 15 connected directly to the exhaust manifold, Most 2 1/2-ton
tactical trucks use a stack exhayst. The stack pipe 15 mounted on the right side of the truck
and extends above the cab top. A muffler 18 located between the exhaust ?ﬂn and the stack
pipe, The MASA2C fuel tanker 15 equipped with a spark arrestor type muffler which traps
exhaust sparks from the engine,

EXERCISE: Answer the following questions and check your responses against those listed at
the end of this study unit,

1, [Identify the number of cylinder(s) in the multifuel engtne Systam.

a, 4 b, 6
b, § ¢, 8

2. State the two wayS air 15 drawn through the radiator.




3. List the six componants found in the fuel system.
&
b.

Ce

LB
f.

4, The typs of muffier equipped on the MA9AZC fuel tamker truck is

Work Unit 1-3. POMER TRAIN SYSTEM
NAME THE TYPE OF TRANSMISSION USED ON THE 2 1/2-TON M-SERIES VEWICLES.
MAME THE SERVICE BRAKE SYSTEM USED ON THE 2 1/2-TON M-SERIES TRUCK.

STATE THE TYPE OF SPRING USED ON THE FRONT AXLE OF THE 2 1/2-TON TRUCK SUSPENSION
SYSTENM,

STATE THE TNO IMPORTANT CONTROLS AND LINKAGE NECESSARY TO OPERATE THE 2 1/2-TON
M-SERIES TRUCK.

Severa) of the powertrain system components (Fig 1-11) will be discussed here.

The first component in the power train system is the clutch assembly. The two
purposes of the clutch is to connect and disconnect the engine from the power train. It also
provides for a gradual engagement of the power train.

i
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Fig 1-11. Power train system.
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The transmission 1S a manually operated synchromesh type, mounted on the rear of the
engine. It provides one reverse and five forward speeds,

The transfer assembly, mounted behind the transmission, transmits power from the
transmission assembly to the front and rear propeller shafts, It also provides two driving
ratios for each of the transmission speeds.

Some vehicles are equipped to provide power for operation of auxiliary equipment. A
single-end power tske off is used on trucks equipped with & front winch. This power take off
is attached and driven by the transmission,

Some vehicles are equipped with a transfer power take off to provide power for the
operation of auxiliary equipment. The transfer power take off 18 attached to the rear of the
transfer, and 1s controlled by a lever in the cab, It 12 used to drive pumps for the water
and fuel tanker trucks.

Propeller shaft assembiies transmit power from the transmission to the transfer and
from the transfer to the axles. Oriveshaft assemblies transmit power from the r take off
assemb] fes to the auxilfary equipment, With the exception of the water and fuel tanker
trucks, a1l drive shafts are of double U-joint type. The water and fuel tanker truck shafts
are soiid, and are supported at each end by a flange or pillow block with a bearing assembly.

The front springs are semielliptical with the long Teaf on the top and mounted on
spring seats resting on the front axie. The hydraulic shock absorbers are connected to the
frame side member and Tower “U" bolt bracket on the front axle. The rear Springs are mounted
in an inverted position as compared with the front springs. They are also semfelliptical and
mounted On a spring seat cross shaft. The ends are free to slide 1n guide brackets mounted on
the axle housings. Orfving and braking forces are transmitted to the chassis by a system of
torque rods arranged to majntain vertical position of the rear-axle drives regardless of
uneven road surfaces.

The service brake system is an afr-operated hydraulic s{sten composed of a master
cylinder, atr-hydraulic cylinder, individual hydraulic wheel cylinders, lines for hydraulic

uid, and 1inkage to operate the system. The parking brake consists of a brake drum mounted
on the rear-output shaft of the transfer, with inner and outer brake shoes operated by a
single shoe lever, A cable attached to the brakeshoe lgver runs through a protective casing
to the handbrake lever at the left of the driver's seat., The compressed air system 15 used
for the service brake air-hydraulic cylinder assembly, windshield wiper motor dssemblies,
trailer air brakes, and tire inflation. It can also be used for emergency cleaning of the afr
cleaners on multifuel engine vehicles. The system consists of reserviors, control valves,
coupl ings, piping and fittings, and is ger:rally {dentical on a1l venicles. This system
actuates the low afr pressure warning buzzer when the air pressure 15 not sufficient to
operate the vehicle brakes (Fig 1-13?.
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Fig 1-12. Afr actuated hydraulic brake system.

The steering system consists of & steering wheel. & helical cam and lever-type
steering gear, pitman arm drag link, end tie rods, Rotation of the steering wheel, by the
driver, is transmitted through the steering gear, pitman arm, drog Vink. and tie rod to steer
the froat wheels of the truck.

The controls and related Yinkages are necessary for the operation of the vehicle and
sounted equipment. Some of the important )inkage and controls are accelerator pedal, clutch
a), service brake pedsl, henddbrake lever, transmission shift lever, and transfer shift
ever. Other controls and Vinkages are transmission power takeoff control lever, windshield
wiper motor pressure regulator, throttle contro) assembly and engine stop control assesbly.

EXERCISE: Answer the following questions and chack your responses against those 1isted at
the and of this stuzy unit.

1. The type of transmission used on the 2 1/2-ton M-Series vehicles s

2. Wt is the type of service brake system used on the 2 1/2-ton M-Series truck?

3. Pn tspe of spring used on tha front axie of the 2 1/2-ton truck suspension system
s

4. WMt sre tha two isportant contro) and 1inkages necessary to operateé the 2 1/2-ton
M.Serfes truck?
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Work Unft 1.4. CHASS1S SUPPORT SYSTEM
STATE THE QUANTITY OF 12-VOLT STORAGE BATTERY(S) USED IN THE ELECTRICAL SYSTEM.
L1ST FOUR REASONS FOR THE BREATHER AND VENTILATION SYSTEM.

The alectrical system i3 a 24-volt dc system; two 12-volt storege batteries are
connected in series with the negative terminal grounded. The engine starter motor operates
directly from the 23.volt source. ' The electrical system use a belt-driven, 24-volt dc
generator, having an output capacity of 25 ampares. The electrical system provides operating
voltage for the vehicle 1ighting system, the electrical gares on the instrument panel, horn
o:::altion. and manifold heater. A trafler electrical coupling 15 located st the rear of the
vehicle.

The components of the breather and ventilation systems on the multifuel models are
used for ventilation, exhaust, prevention of vacuum, and also prevention uf excessive pressure
and entrance of water during a fording operation. These operations are accomplished by using
breather Vines, ventilating and breather valves, and & crankcase breather.

EXERCISE:  Answer the following questions and check your responses against those 1isted at
the end of this study unmit.

1. }’ht quantity of 12-volt storage battery(s) used in the electrical system
s

2. Four reasons for the breather and ventilation system are

b.

Ce

Section 111, YODEL VARIATION 2 1/2-TON
Work Unft 1-8. 2 1/2-TON MODEL CHARACTER1STICS
STATE THE LENGTH OF THE M35A2C CARGO BED.
STATE THE NUMBER OF TANK COMPARTMENTS USED BY THE M49A2C FUEL TANKER TRUCK.
STATE THE GALLOM CAPACITY OF THE M50A2 WATER TANKER TRUCK.

The M3SA2C (749 1-1 and 1-2) cargo trucks have 12-foot beds, and the M36A2C has a8
17-foot bed with lowerable right body side panels. Removeable wooden cargo racks may be
mounted at the front and sides of the bedy. The lower portion of the side racks is used as a
troop carrier. Sockets are provided for the installation of top bows and a paulin. The end
curtains and lower edges of the paulin are secured with rope 1ashing. The rear of the body is
closed by & hinged end gate.

The Ma9A2C (fig 1-3) fuel servicing tank truck has & 1200-gallon Capacity tank body
thet 1s divided into two 600-gallon compartments. Access to each compartment i3 through a
winhole, equipped with a8 manhole cover and filler cover assembly. Side skirts and running
boards on esch side of the tank body have sockets for mounting top bows and top paulin with
end covers for camouflage.

c0
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Tenk body sections can be f1lled or emptied by using the delivery pump mounted in the rear
conpartannt. The pusp is driven from the transfer powsr takeoff mounted on the transfer
case. The delivery 1ine gate valve assemblies and the two fuel dispensers with nozzle
assembl fes are provided to control the discherge of fuel. The tank body shell s extended
beyond the rear tank bulkheads to form a pump compartment at the rear of the body. The tank
truck MA9A2C 1s equipped with a multifuel engine.

The MS0A2C (fig 1-5) water tank truck uses a 1000-gallon maciwﬂ tank body that
s divided fnto 400- and 600-gallon compartments. Arcass to sach compa is through &
menhole equipped with inner and outer manhole covers. Each compartment s fil1led through &
filler cover and strainer. Delivery and valve controls are mounted in & rear
compartment. Tank sections can be filled or emptied by yse of the delivery pump which is
drivon by the transfer power take off. Two delivery line gote valves, two water nozzles, and
three discharge hoses are provided to control the dischirge of water. An insulated haating
chamber below the tank is connacted by the exhaust bypass valve and the ford.1g valve assenbly
which protects the tank or pipes against freezing. Running board and side skirts on each side
of the tank have sockets for installation of the top bows and paulin with end curtains for
camouflage. On the MS0A2 multifuel engine tank truck, the proper engine speed during delfvery

pump operation {s 1000 rpm to 1100 rpm 8s cbserved on the techometer. This is controlled by
the operstor using the hand throttle.

While working in the Marine Corps, wi11 probably drive or repair a van truck, 2
1/2-ton, M109A2, equipped with the multifuel engine. The trucks have 12-foot van bodfes,
mounted on subsills to raise the bady snd eliminate the need for wheel housings. Access doors
close the rear of the body. The right access door §s equipped with & latch which can be
padiocked. The left access door can be opened only from the inside of the body. Ladders are
provided for access to the inside of the van and accass to the roof of the van, The body has
side windows with screens and blackout curtains, and & front communication door. VYans are
provided with 24 valts dc and 115 volts ac power. Heating and ventilating accessories are
availabl e to provide satisfactory working conditions in temperatures from +1259F. to
-20F, The body is waterproof, and can ford to & depth of 8 feet. Some van trucks are
eqi with the hardtop cab closure or canvas top closure. Lifting brackets, by which the
completely loaded van body may be supported, are installed in the upper corners of the body.

EXERCISE: Answer the following questions and check your responses against those 1isted ot
the end of this study unit.

1. The length of the MISA2C cargo bed {s

2. The number of tank compartments used by the MAOA2C fuel truck is

3. The gallon capacity of the MS0AZ water tanker truck is

SUMMARY REVIEW
In this first study unit you were fntroduced to the 2 1/2-ton M-Sertes tactical

trucks. You learned the model varfations. In study unit 2, you will be fntroduced to the
5-ton M-Serfes tactical trucks and their model vartations.
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Answers to Study ynit #1 Exercises
Work Unit 1=1,

1. 8. Highways and crosscountry use
b. Fording capabilities

¢. Ten :«d ranges provided
All wheel drive

2. 8. cargo body

« fuel tanker

¢. water tanker *

d. van tenker

“"R m't "'z.

'. c.
2. s, By the fan

b. Vehicle motion
3. 8. Fuel tank
b. Fuel lines
c‘. l;:alifﬂurs
. pup
.. In’j:c{orm
f. Injector nozzles
4. spark arrestor type

Work Unit 1-3.

1. synchromesh
2. Afr operated hydraulics
i. '”fm: brake pedal
. 8 ce

b. Acceleretor pedal

Mork Unit 1-4.
1. 8., two
2. b. Yentilation
¢. Exhaust
d. Vacuum prevention
e. Entrance of water during fording
Work Unit 1-5.
8 12 fest

b. two
¢. 1,000 galions
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STUDY UNIT 2
5=TON AND 10-TON M-SERIES TACTICAL TRUCKS

STUDY UNIT OBJECTIVE: UPON SUCCESSFUL COMPLETION OF THIS STUDY UNIT, YOU WILL
IQENTIFY THE 5-TOH 6x6 M-SERIES TACTICAL TRUCK AND THE OIFFEREMCES BETWEEN
MODELS. IN ADDITION, YOU WILL IDENTIFY THE 10-TON 6x6 M-SERIES TRUCK TRACTOR.

Now that you have been introduced to the 2 1/2-ton M-SERIES trucks, take ¢ look et the
S-ton M-SERIES. The Marine Corps is currently using three different M-SERIES S-ton vehicles.

Section I. S-TON M-SERIES TACTICAL TRUCK
Work Unit 2=1, CHARACTERISTICS

STATE YHE CORRECT FORDING DEPTH THAT CAN BE REACHEO 8Y THE S-TON M-SERIES TRUCK
WiTH 2 FORDING KIT.

This study unit covers the 5-ton 6x6 trucks. These vehicies are designed for use over
all types of roads, highways, and crosse-country terrain, and in all types of weather. They
will ford hard bottom water crossings to a degth of 30 inches without a deep water fording
kit, and 78 inches with a deep water fording kit. Al] the trucks are equipped with a six
cylinder, multifuel or straight diesel engine. Each has & 5-speed manuall ted or
sutomatic shift transmission, and & 2- transfer which provides the vehicle with an
all-whee! drive capabiliity. The vehicle cab has ¢ removable canvas paulin. The cargo truck
bodies are provided with bows, removable canvas top paulins, and end curtains. A1l vehicles
are equipped with a spare wheel{s) and tire{s) and a pintie nook at the rear for towing a
tratler. These are some of the basic characteristics of the 5-ton M-SERIES vehicles.

EXERCISE:  Answer the fo)lowing question and check your response against the ons 1isted ot
the end of this study unit.

1, What 1s the correct fording depth that can be reached by the S-ton series truck
with a fording kit?

Work Unit 2-2, W39 SERIES (MULTIFUEL)
STATE HOW AIR IS INDUCTED INTO THE MULTIFUEL ENGINE.
STATE HOW THE M39 SERIES TRANSMISSION IS OPERATED.

The M39 SERIES {multifuel) tectica) S-ton trucks are oqulgped with an in~1ina 6
cylinder multifuel engine (fig 2-1). This engine is equipped with a turbocharger which
provides added horsepower. Adr 1$ inducted into the engine by an exhaust gas driven
turbocharger., It is a 1iquid-cooled compression ignition engine located at the front end of
the truck, A 5-speed inanually operated transmission and a 2 speed transfer provides 10
ranges. Front wheel drive 13 automatically ged when the rear wheel loses traction, High
or low ranges in the transfer are selected with a Tever in the cab, by the operator when
needed.
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'19. 2-1, Tlll'hodll!'ﬂd LSD 465-1C.

The fuel system s nearly {dentical to that of the 2 1/2-ton M-Serias, except that
some models will incorporate two fuel tanks in 1ieu of one tank (example: M52A2 truck tractor).

The exhaust pipe s connected directly to the turbocharger in 118y of an exhaust
manifold. The stack pipe s mounted on the right side of the truck and extends above the cad

top.

The electrical system, service brakes system, power train system, and suspension
system are the same as the systems found 1n the 2 1/2-ton truck. truck has S
capabilities but 15 & somewhat heavier duty vehicle,

The M39 series vehicle has & qw assisted steering system which incorporatas & power
steering pump, power cylinder, hydraulfic 1ines and connectors.

As & Marine, you will see the following models of 5-ton M39 Series trucks.
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FIg 2-2. MBAA2C truck cargo

This sultifuel engine equipped vehicle has 8 179-1nch wheelbase with 11:00x20 tires
and dusl resr wheels. The cargo sides are hinged slong the sides where the cargo bed joins to
permit side loading.

Fig 2-3, M52A2 truck tractor.

The 5-ton 6x6 tractor truck MS2A2 has & 167-inch wheelbase, with 11:00x20 tires and
dual rear wheels, A f1fth wheel sssembly, approach plates, and deck plate, suitsble for
hauling tratlers, sre mounted on the rear of the chassis. Tractor to trailer brake hoses and
connections are mounted behind the cab. The M52A2 1s equipped with & multifuel engine.




F19 2-4, M51A2 dump truck.

This S-ton, 6x6 dump truck has & 167-1nch wheelbase with 11:00x20 tires and dual reer
‘uls; t:o sg‘mf yard capacity dump body and twin-cylinder hoist assembly are mounted on the
O0F 0 3818,

Fig 2-5. Medium wrecker truck M543A2,
Tha 5«ton, 6»6; wrecker trucks have & 179-inch wheelbase with 11:00x20 tirss and dual

ropr wheols, A hydraulic crane and winch assembly are mounted on the rear of tha chassis,
The MB4IAZ 13 equipped with & muTtifuel engine,

You wera Just acquainted with the M9 Series, mu:1tifual equipped 5-ton.
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EXERCISE: Answer the following questions &nd check your responses against those 1isted at
the end of this study unit.

1. Alr 13 inducted into tha multifuel engine by .

2. The M39 Series transmission is opersted.

Work Unit 2-3. M09 SERIES (CUMMINS)
STATE TVE RATED HP OF THE CUMMINS ENGINE EMPLOYED BY THE MBO9 SERIES 5-TON.
STATE MNY AN INTAKE MANIFOLD PREHEATER 1S USED.
STATE THE NUMBER OF STORAGE BATTERIES USEO IN ALL N8OS SERIES TACTICAL TRUCKS.

The B.ton, 6xé trucks covered in this work unit are all of the M09 Series. The model
types have variou® wheel bases and body styles. They a1l have a tardem rear axle and dual
rodr wheels. All models are powered by & 250 horsepower Cumming SNII. 250) diesel engine. The
-giu 18 & compressivn 1gnited in-1ine 6 cylinder, naturslly aspirated, 1iquid-cooled engine
(g 2.6). Maturally sspirated means air s inducted into the engine naturally, without the
sid of a turbo or supercharger.

e TR g A
o i

. . .
IR Aty
r.- WL

Fig 2-6. Cummins (MHL 250) engine.

A S-speed, menually operated transmission and & two.speed transfer case which
transmits power O the front &nd rear axle are incorporated into the power train.

The fuel system consists of & fuel tenk{s), & combination fuel filter/water separator,
fue) pump, six Injectors and inter.connecting 1ines and hoses. The fuel pump used on the
medium wrecker, MB1A, 1s equir-ed with a variable spead governor to sutomatically adjust
engine speed to compensate for loads imposed during crane operation.

The engine 1s equipped with an intske manifold preheater for heating inducted air
during cold weather Starting. Atomized fuel 1s sprayed onto the preiwater glow plug from the
hand l:riuer pup. The ignited air/fuel mixture 1s prehested here to aid in cold weather
starting.

Exhaust gases from the engine are routed through & muffler and & vertical exhaust
stack on the right side of the vehicle. The vertical position of the exhaust stack 1s covered
with a protective grill to guard against accidental body contact by personnel.

The electrical system s & ?4.volt dc system. Four 12-volt storage batteries are .
cornocted in series parallel, with negative terminals that are grounded. The engine starter
sperates directly from the 24.volt source., The system uses a 24.volt alternator with an
ouwtput capacity of 60 amperes. Ths provides operating voltages for the vehicle 1ighting
system; instrument panel; horn operation; fuel injection pump solenoid; directional signals
and four way warning flashers.

2-%
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The brake system 1s an air/hydraulic type consisting of & mester cylinder and an air
hydrauTic cyTinder, Each wheel has individudl wheel cylinders., The handbrake consists of a
brake drum mounted on the transfer rear output shaft. Inner 8nd outer brake shoes are
connected by & cable operated by a Tever in the vehicle cad,

The steering system differs from the M39 Series vehicles. The hydrauTic assisted
steering consists of & hydraulic steering pump and & hydraulic cylinder to furnish & power
steering system to assist the operator,

The suspension system is {dentical to the M39 Series 5-ton, and 1s heavier duty than
the 2 1/2-ton M-Series vehicles.

Now you will be {ntroduced to iTlustrations of the M809 Serdies S-ton found in today's
Mzrine Corps.

Fig 2-7, MBT3AT cargo dropside truck.

The truck in figure 2-7 has » 179-inch wheel base, T1:00x20 tires with a T4-foot x
7-foot flat bed cargo box {550 cubic ieet). The dropside feature Er vides a 147 1/2-4nch
access opening on each side, This vehicle employs a Cummins{NHL 250) diesel engine.

“to ver1eTe in figure 2-8 1s the MB16 medium wrecker., It has a 179«inch wheel base,

and T1. 0 ¢.res and & 20,000 pound capacity hydraulically operated crane with a 10-foot to
T8=foot . ...
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Fig 2-8. MB16 medium wecker truck.

Fig 2.9, 818 truck tractor.

This truck has & 167-1nch whee] base, 11:00x20 tires, & universal 33-inch fifth wheel,
ch, and deck plates. Tractor to trailer brake hoses and connections are mounted behind
e cab, This vehicle also empTloys the Cuming 250 diesel engine,

On the MB09 Series S-ton vehicle, the Marine Co;g; made o one-time purchase of 789
vehicles. They were fislded In July through December 1980.
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In this work unit you have seen the comparison between the M309 Series and the M39
Multifuel Serfes. You heve found 2 different engine, steering system, and electrical system.

EXERCISE: Answer the following questions and check your responses against those isted at
the end of this study unit.

1. The rated horsepower of the Cumming engine employed by the M309 SERIES 5 ton s

2. M intake manifold preheater {3 used to

3. The numbar of storage batteries used in a11 MOO9 Saries tactical trucks i3

Work Unit 2-4, M939 SERIES (CUMMINS)
NAME THE TYPE OF TRANSMISSION USED CN THE MO39 SERIES VEMICLE.
STATE THE TYPE OF SERVICE BRAXE SYSTEM USED ON THE M939 SERIES VEMICLES.

The newest S-ton M-Series vehicle found in the Marine Corps i3 the M939 Serfes. In
this work unit, you will redd gbout and tee the many improvements and changec comparing this
vehicle with the M39 Sertes and M809 Sertes.

Some of the similarities are: fording and a1l wheel drive capabilities, the removadle
canvas paulin on the venicle cab, and cargo truck bodies provided with bows. The trucks also
heve removable canvas top paulins and end curtains. A1) vehicles are equipped with & spare
wheel(s) and “"P) and & pintle hook at the rear for towing & trafler. It is powered by &
cSO.?‘I'“ 2:0 diese! engine. The electrical and steering system ere {dentical to M50%

o8 vehicles.

Some of the differences of the M939 Series are located in the powertrain systems (fig
2-10). First of all, it 1s equipped with a 5-speed MT.654 fully automatic transmission. The
transmission control system permits the operator to shift into reverse, neutral and five
forward speeds. This system also permits the operator to engage & transmission power take off
(PT0) to provide powsr o auxiliary equipment. .

The transfer case ellows power to be divided to both & front and rear propeller
shaft. This gives the vehicle front wheel drive capabilities. Also the power train is the
same on a1 M939 Series vehicles. Major componants of the powertrain are:
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A ENGINE. Provides horsepower needed to move power train components.
B TRANSNISSION. Adapts engine horsepower to meet different driving condittons.

C CENTER BEARING. Provides sugport for propeller shaft to decrease vibration and wear
to universal joimts,

D TRANSFER. Adapts driving power to front and rear axles.

E  UNIVERSAL JOINTS. Flexible connecticns betwesn two propeller shafts that permit one
to drive the other sven though they may be at different angles.

F  DIFFERENTIALS. Adapts power to left and right axle shafts independently so vehicle
can make turns wWithout skidding.

6 ANLES. Adapts power from differentials to rotate wheels.

H  PROPELLER SHAFTS. Serve as driving shafts that connect the transmission’s main shaft
to the differential or rear axles, They also connect the transfer
to the front differential or axles.

1. Rear-to-forward rear differential propeller shaft.

2, torward rear differential-to-transfer propeller shaft,
3. Transfer-to-transmission propaller shaft.

4. Transfer-to-center bearing propeller shaft,

5. Center bearing-to-front differential propeller shaft.

Fig 2-10. M939 powertrain system.

The transfer provides a 2-speed gear selection. The transfer control system allows
the operator to engage front wheel drive by operat‘ln? a selector switch from right to left
located on the Yeft side of the dash fnstrument panei. The transfer speed ranges can be
selected by the drtver with 8 control lever located in the cab of the truck.

The exhaust System (fig 2-11) 18 connected directly to the exhaust manifold of the
engine and 1s routed to a flex pipe to absord vibrations. The exhaust System also goes
through a vertical muffier. Connected above the muffler is a stack pipe thet directs the used
engine gases away from the vehicle (fig 2-11).




A EXHAUST STACK E REAR EXHAUST PIPE
B EXHAUST MANIFOLD F MUFFLER

C FRONT EXHAUST PIPE G MUFFLER SHIELD

0 FLEX PIPES

Fig 2-11. M939 Series exhaust system.

The afr intake system channels and cleans the afr going to the combustion chamber,
where it s mixed with fuel. The components are ii1lustrated in figure 2-12,

" t.:i AIR INTAKE EXTENSION TUBE. Routes afr to air intake system. Can be removed for
shipping.

0 AIR INTAKE TUBE, Routes air to air filter and is high enough to keep intake point
above fording Tevel,

E STACK-TO-AIR FILTER ELBOW, Flexible connection petween air stack and filter.

F  AIR FILTER. Filters dirt and dust from air before it enters combustion chamber.
G HUMP HDSE. Flexible connection between air cleaner and air cleaner outlet tube.
H AIR CLEANER OUTLET TUBE. Routes afr from air cleaner to fntake manifold.

1  INTAKE MANIFOLD. Carries afr to various combustion chambers in cylinder head.
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C  AIR INTAKE EXTENSION TUBE 6 HUMP HOSE
D AR INTAKE TUBE H  AIR CLEANER OUTLET TUBE
E  STACK-TO-AIR FILTER ELBOW 1 INTAKE MANIFOLD
F AR FILTER

Fig9 2-12. Air intake system,
The purpose of the fuel system s to store, clean, and supply fuel to the fuel

injectors where it 15 mixed with air to fnitiate engine combustion, The fuel system s not
{dentical for 2all models. They differ in the number of tanks, either ona Oor two tank Systems,

and they also differ in capacity.

Study figures 2-13 and 2-18 to see the differences in the systems and the model
applications.
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FUEL PUWP
PUMP-TO-COMBUSTION CHAMBER SUPPLY LINE

F  TANK FILLER CAP

6 FUEL LEVEL SENDING UNIT
COMBUSTION CHAMBER-TO-TANK RETURN LINE H  TANK (FRONT) VENT LINE

5 FUEL FILTER

FUEL TANK-TO-FILTER SUPPLY LIKE
TANK (REAR) VENT LINE

[yR-2x1- 3 4

FILTER-TO-PUNP SUPPLY LINE

Fig 2«13, Single tank fuel system.
Single tank models:
M923 Cargo Truck
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RIGHT TANK FUEL RETURN LINE
RIGHT TANK (REAR) VENT LINE
RIGHT TANK FUEL SUPPLY LINE
RIGHT TANK FUEL LEVEL SENDING UNIT
LEFT TANK FUEL LEVEL SENDING UNIY
LEFT TANK FUEL SUPPLY LINE

LEFT TANK (REAR) VENT LINE
LEFT TANK FUEL CAP

LEFT TANK FUEL RETURN LINE
LEFY TANK (FRONT) VENT LINF
FUEL SELECTOR VALVE

FUEL FILVER

IR L IE DT
- X5 3 4.

Fig 2-14, Dua) tank fuel system.
Oual tank modais:

M929 Dump ruck
M3 Tractor Truck
M3% Wrecker Truck

On the 4939 Series vehicles you will find & different cool‘lng system, On the right
s‘lcllo)of the engine, you will see a transmission ofl cooler as part of the cooling system (fig
2" 5 »

The cooling system takes away waste heat from the engine, engine ofl, and transmission
ofl., Major components are {dentified in figure 2.15,
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A SURGE TANKX L RADIATOR DRAINCOCK

B MATER MAKIFOLD M RADIATOR-TO-TRANSMISSION OIL COQLER HUMP
C SURGE TANK-TO-WATER MANIFOLD VENT HOSE HOSE

D TEMPERATURE GAGE SENDING UNIT N ENGINE DIL COOLER

€ SURGE TANK-TO-RADIATOR VENT HOSE 0  TRANSMISSION OIL COOLER

F  THERMOSTAT P ENGINE OIL COOLER-TO-HEATER HOSE

6 RADIATOR INLET HOSE HEATER-TO-WATER MANIFOLD HOSE

H 8Y-PASS TUBE R SURGE TANK-TO-ENGINE OIL COOLER HOSE
1  RADIATOR SHROUD S TRANSMISSION OIL COOLER-TO-ENGINE

J  RADIATOR OIL COOLER HOSE

K FAN BLADES T  PERSONNEL WATER HEATER

Fig 2-15. Cooling system components.
The 1939 Sertes vehicle 18 equipped with 8 compressed/atr and brake system, The
compressed eir and brake system takes f1)tered air, compresses 1t, and supplies 1t to varfous
components that enable the operator to slow down or stop the vehicle. The system also

supplies compressod sir to afir actuated accessories throughout the vehicle. In other words
t::'lsas Series vehicle Incorporates a straight air bnkaghmtu. '

The M939 Series 13 mltcﬂlg the corresponding 2 1/2-and 5-ton series vehicles. Thetr
mission roles are to transport cargo, personnel, and weapon systems.

Now you will see what the Marine Corps newest S-ton vehicle looks 11ke.

The M92) 13 used for hauling cergo gnd troops. Itemova?le bed sides permit hauling
extra wide loads and easy access for unloading cargo (f1g 2-16).
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42 m'nu purposes of the ¥929/930 trucks are hauling and dumping cargo. See figure 2-17
an el L- 1]

Fig 2-17, Oump truck M929 without winch,
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Fig 2-18. Dump truck M930 with winch,

These models are used for hauling semi-tratlers, The M932, which has a winch, can
¢130 be used for salvage operations (s figures 2-19 and 2-20).

Fig 2-19. Tractor M931 without winch,




Fig 2-20. Tractor M932 with winch,

The medium wreckar truck, model M936, 13 used for wrecking and u!vm operations. It
also has a crane 11fting capacity of 20,000 pounds. See Figure 2-21,

Fig 2-21, Truck medium wrecker,
You have just been introduced to the new MI39 Series 5-ton vehicles.

EXERCISE:  Answer the following questions and check your answers against those Tisted at the
end of this study unit,

1. The type of transmission used on the M339 SERIES vehicle 1s ’
2. State the type of service brake system used on the M939 SERIES vehicle,




Work Unft 2-6, M39 SEIRES RETROFIY

STATE THE TYPE ENGINE USED IN RETROFITTED M39 SERIES VEHICLES,

The definition of retrofit is: a change in design, construction, or equipment already
in operation that can be modified with the latest improvements.

The Marine Corps is converting M9 Serfes (multifuel) vehicles into NBO9 serfes
vehicles by using & retrofit kit, The kit consists of the following:

Diesel Engine (Cummins 250) Hood

Transmission (Spicer Mod No 6453) ' Radfator

Steering Gear (Ross) Surge Tank

Right Front Fender Exhaust Components
Left Front Fender Shield

Brush Guard

Three different models will be retrofitted by the Marine Corps. The models are the
M54 cargo, M543 wrecker, and the M52 tractor. This retrofit project will be done by depot
maintenance. The tota) amount of the planned conversions are 2,591 vahicles,

In summary, updating good S~ton multifuel MI9 Series vehicles with current
improvements saves the Marine Corps a lot of money,

EXERCISE: Answer the following question and check your answer against that is 1isted at the
end of this study unit,

1, The type of engines used in retrofitted M39 Series vehicles are

Section II. 10-TON M-SERIES TACTICAL TRUCKS
Work Unit 2-6, CHARACTERISTICS

LIST THE TWO PRIMARY PURPOSES OF THE 10-TON M-SERIES TRUCK TRACTOR.

Now that you have been introduced to the 2 1/2-ton and the M-Series 5-ton, you will
get to know the big boys, the MI2IEZ 10-ton, truck tractor, 6x6,.

This vehicle s capable of operation on all types of roads or highways and off-highway
operations over limited rough terrain, Each truck tractor has one driving front axle and two
drivin? rear axles with six driving wheels, The truck tractor is a h.avy vehicle, intended
primartly for use with a semi-trafler and combat vehicle recovery operations, A winch and
fifth wheel are used with semi<trajlers equipped with a 3,5-4nch king pin. It 13 mounted on
the frame behind the cab, The M123E2 vehiCle also contains a diesel engine. A towing pintle,
towing shackles, air brakes and electrical connections are located at the rear of the vehicle
to provide for towing of other vehicles. The truck cab i$ the soft type.

You have Just read ahout the basic characteristics of the tractor truck MI23E2 and its
capabilities,
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Fig9 2-22. Tractor truck MI123€2.

Fig 2-23. Tractor truck M123E2.

EXERCISE:  Answer the following question >d chek your snswer ageinst that 1s Tisted at
the end of this study unit.

J. List the two primary purposes of th' 10-t.n M-Series truck tractor.

4.

b.
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Work Unit 2.7, TRUCK SYSTEMS
NAME THE TYPE OF ENGINE FOUNO TN THE M123E2 SERIES VEWICLE,
NAME THE TYPE OF BRAKE SYSTEM USEQ ON THE 10-TON M-SEMTES VEHICLES,
NAME THE COMPONENT THAT ACTUATES THE WYDRAULIC POWER ASS1ST STEERING UNILT.

The M123E2 tractor 1s equipped with a 11quid cooled, Cumins 300, V/8, diesel engine,
1t 1s rated at 300 brake horsepower at 3,000 rpm. A two-plate dry disk type clutch and the
following engine components or accessories are used: fuel injector pump and governor; fan}
watercooled air compressor; hydrauldic pump; alternator with integral regulator; starter and
solenoid; bypass and full flow lubricant otl filters; of1 cooler; triple-stage fuel filters;
intake manifold heater; dry-type air cleaner, and crank case ventilator.

The transmission and transfer assembly consists of transmission, transfer, and power
take-off. The transmission has five forward speeds and ons reverse speed. The transfer hes
two ronges, direct Mgh end underdrive Yow, to provide ten forward and two reverse speeds,

The transfer transmits power to both front and rear axles. The power take-uff supplies power
:o opa:at.: the winches. A hand brake drum 13 mounted to the rear axle output flange of the
ransmission.

The fuel system consists of two fuel tanks, a fuel pump, a fuel filter, a fuel
injector pump, an intake manifold heater. & hand operated fuel primer pump, and an air
cleaner, The two 83-gallon fuel tanks are interconnected to provide a capacity of 166
gallons. The afir clesner is of the dry element type and 13 mounted in the engine compartment.

The 1iquid-cooled system is pressurized to four pounds per square fnch and uses &
water solution a3 2 coolant, The cooling system capacity is 49 quarts,

The 24 volt d¢ electrical system consists of four batteriss, a starting system and an
alternator,

Four 12-volt storage batteries connected in serfes parallel supply the 24-volt
electrical power to operate the vehicle, The negative teminal is grounded to the vehicle
frame. Two batteries are located in & compartsent on the right side of the vehicle between
the step and cab door. Two additional batteries are located in & box under the right geat in
the cab. Front suspension system consists of semi-elliptical springs mounted longitudinally
with fixed eye at the resr and shackled at the front, raulic shock absorbers control the
action of the front springs. Rear suspension consists of & pair of inverted semi-elliptical
springs, mounted longitudinally at the center to a trynnion arrangement attached to the
frome, The spring ends are secured to the undersides of the axle housings. Two torque rods
with ball sockets at esch end retain the turning effort of the rear axle housings.

The front wheels turn by a conventional steering wheel which actuates a hydraulic
power assist steering unit, Hydraulic pressure is suppl fed by an engine driven pump.

All front and rear wheels are equipped with air-operated service brakes, A
differential braking arrangement on the rear wheels assists in making tight tums. Slack
adjusters provide a quick end easy method of adjusting the brakes to compensate for 1ining
wear, A drun type hand-operated parking brake is mounted at the rear of the transfer and is
controlled by a lever in the cab.

The tires used on the vehicle are of 20-ply construction, size 14:00x248 with
non-directional, mud and snow type treads,
EXERCISE:  Answer the following questions and check your responses against those 1isted at
. the end of this study unit,

1. HName the type of engine found in the MI23E2 Series vehicle.

2. Name the type of brake system used on the 10-ton M-Yieries vehicles,

3, What component actuates the hydraulic power assist steering unit?

42

-2




SUMNARY REVIEW
oA T TS I, et 4 1S
will be introduced to the operating instructions of the K-Serfes heavy tactical trucks.
Mswers to Study Unit Exercises
Nork Unit 2-1,
1. 78 inches
Nork Unit 2-2,

1. turbocharger
2. mnuslly

¥ork Unit 2-3.
1. 250
2. :roimt inducted afr during cold weather
3. four

Work Unit 2-4.

1. automtic
2. atr

Work Unft 2-5.

Yo Cumming 250
Work Unft 2-6.

1o 8¢ Use with semf-trailers
b. Combat recovery operatfons

¥ork Unit 2-7.
1. Cummins 300

2. atr
3. steering wheel
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STUDY uNIT 3
OPERATING INSTRUCTIONS OF HEAVY TACTICAL TRUCKS

STUDY UNIT OBJECTIVE: UPON SUCCESSFUL COMPLETION OF THIS STUDY UNIT, YOU WILL
IDENTIFY THE OPERATING INSTRUCTIONS OF M-SERIES HEAVY TACTICAL TRUCKS.

Work Unit 3-1, BREAK-IN OPERATION
STATE THE MINIMUM DISTANCE LN MILES OF A NEW M-SERIES HEAVY VEWICLE ROAD TEST.

When & new, used, or reconditioned vehicle i3 first received by the using

organization, 1t is the responsibility of the officer-in~charge to determine whether the
1c1e has been properly prepéred for service by the supplying organization. A vehicle must
be in good condition in order to perform its function.

The deprocessing inspection will normaily be completed prior to issue to the using
organizations, d ing upon the time allocated and personnel available, New vehicles
received, should be Inspected to insure that the following deprocessing has been completed:

8. Al pressure sensitive tapa has peen removed from

(1) engine exhaust stack opent

(2) ofl filter cop "

(3) of1 dipstick

(4) afr cleaner openi

(5) atr brake glad hands

(6) crankcase breather

(7) door glass

8) battery cables
9) selector levers

b, Al black polyethylene removed from

{1} nstrument penel

(2) defroster vents

(3} seat backs and cuashions

4) horn button
5) cargo cover and end curtains

¢, Pliywood cover removed from windshield assembly

d. Wiper arms, blades, side mirrors, and soft top cab fnstalled

e. Protective covering removed from heater exhaust opening

f. Bows, end curtains, safety straps, and cargo cover installed

9. Tire pressures adjusted

h. A1l trash from vehicle cab and cargo body removed. Vehicle washed and cleaned

1. A1l excess quantities of P-19 preservative removed

J+ Al boxed components and equipment {nstalled in norme) Stowage position

Ke Egh.:.IMI container flushed thoroughly with approved solvents and installed on
cle

1. Wood block and securing wire removed from clutch pedsl

m. Plastic or metal plugs and/or tepe removed from air brake exhaust vents

n. Plastic f11m under battery filter caps removed and discarded

0. Tape removed from intervehicular jumpsr cables air 1ined and safety chains

p. Tape and barrier wrap removed from hydraulic piston rod of crane, hoist, or dump
track

q. Tape removed from shock absorbers
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After porforaing the deprocessing required, a preventive maintenance check will be
performed. This will be covered in the next study unit. The vehicle will be inspected for
the requirsd tools, repair parts, publications, and attachments. Vehicular check for demage
during 1odding and unloading of materials being shipped will be conducted.

After the vehicle has had & good prevontive maintenance check, it s then ready for
bresk-in. Prior to initiating the oredk-in services, the operator/crew must be famil far with
tha vehicle's controls, instruments, and operations. This will bé covered in the next work
unit. The operator has the opportunity to esteblish conditions for an optimum service 1ife
during that first 100 hours of engine operation or 3,000 miles of vehicle Operation.

The operator should accomplish the following:
8. Operate o8 much 88 possibie at one-half the three-quarters throttle.

b. Avoid operation for long periods at engine idle speeds or at maximm
horsepower levels in excess of five minutes.

c. Check ofl level at each 300 miles or 10 hours whichever occurs first
during break-in service.

d. Avoid improper selection of transmission gear ratfios as specified on
instruction plate.

e. Do not accelerate or decelerate rapidly,

f. Avoid sudden stops, unless, it is an emergency.

9, Do not force engagement of any operating controls,
h. Avoid overheating the engine and the cooling system.

A1l vehicles recefved by the using organization must be road tested to check operation
and to detemine vehicle condition for all new or reconditioned vehicles, except those driven
S0 miles or more in the course of delivery. The road test will be & minimum distance of 80
wiles. For used vehicles driven 50 miles or more in the course of delivery, & road test
should be of sufficient length to allow for en cbservation check 83 to operation and condition
of the vehicle. The operator will cbserve, ot frequently as possible, the instruments and
gages for any indication of unsetisfactory vehicla performance. Periodic stops will be made
at least every 10 miles, to allow the oparator to inspsct the vehicle for possible coolant,
ofl, fuel, compressed air, brake fluid, or exhaust 1eakage. The operator will also check for
evidence of overheating in the engine, transmission, wheel hubs, brake drums, axle
differentials and transfer assembly. The vehicle must be checked thoroughly for any control
difficulty. Any instrument operating in an erratic manner, or having unusudl nofses and
vibrations will be noted.

EXERCISE: Answer the following question and check your response against that 1isted at the
end of this study unit,

1s }'he minfnum distance in miles of & new M-Series heavy vehicle road test
s .

Work Unft 3.2, CONTROLS AND INSTRUMENTS
STATE THE PURPOSE OF THE HAND THROTTLE CONTROL.
DESCRIBE THE PURPOSE OF THE AIR CLEAMER FILTER INDICATOR.
STATE THE REASON FOR THE MANIFOLD WEATER FOUND ON TME MULTIFUEL ENGINE VEMICLES.
STATE THE PURPOSE OF THE TACHOMETER.

STATE TME CHARGE CONDITION OF THE BATTERIES WHEN THE BATTERY-GENERATOR GAGE
INDICATES IT IS IN THE YELLOW ZONE.

LIST THE TWO TYPES OF TRUCKS THAT ARE EQUIPPEO WITH AIR BRAKE CONTROLS.
You have been introduced to the 2 1/2., S-and 10-ton vehicles, and you know how to

deprocess and bresk one in, lets read sbout the controls and fnstruments. You, the operator,
should becone completely familiar with the location and use of all controls and {nstruments.

3-2
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Study figures 3.1 and 3-2 as examples of instrument panels found in the newer 5-ton
vehicles, Start with the hand control throttle. 1t 18 used to set engine speed at any
desired rpm for fast idle, warm up, or operation of auxiliary material. When the control knob
1s out it may be locked in any desired position. Rotating the control knob clockwise or
counterclockwise unlocks it, and moving the control knob to the in position causes engine rpm
to ratum to set idling speed.

1 Hand throttie control
2  Fuel pressure gage (prehester)
3 Preheater indicator
4 Preheater Switch
§ Battery switch
6 Vehicle lighting switch 16 Electric brake lock switch (M816 or M819)
Ta. Fuel tank selector switch (M815, M817. 17 Battery-generstor fndicator
and NIB* 18 1Instrument panel lamp
b, Signal 1ight switch (M816 and M319) 19 Afr pressure gage
8 Fuel level goge 20 011 pressure gage
9 Speedometer and odometer (tachograph 21 High beam indicator lamp
K318 only) 22 Primer pump(preheater)
10 Emergency engine stop control 23 Windshield wiper control
11 Tachometer 24 Fuel tank selector switch (M316)
12 Temperature gage 25 lgnition switch
13 Alr cleaner filter {ndicator 26 Electrical receptacle outlet (M816, MS19.
14 Main floodiight control switch (M816. and M821)

Me19, and M321)
15 Fording valves control

STEENING COLUMN INSTAUMENT CLUSTE R MAP COMPARTMENT
MOUNTING BRACKET

Fig 3-1, Typical instrument pane! M-Series.

o
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Fiy 3-2. Typical controls MB09 serfes.
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The preheater switch 1s a two position toggle switch which may be placed in the ON or
OFF position. The preheater indicator 1amp will glow when the switch is placed in the ON
position and is independent of the battery switch. The preheater's purpose 1s to preheat the
induction afr and s used as an afd to engine starting during culd weather operations.

The battery switch is located on the instrument panel. When the switch lever is
turned to the ON position, all electrical circuits are enercized. 1n the OFF position, al)
the electrical circuits are deenergized. On models equipped with dual fuel tanks, you will
find 3 fuel tank selector switch {fig 3-3). This switch is connected electrically to jeft and
right fuel tanks. A fuel level reading may be cbtained on the fuel level gage fur each fuel
tank by positioning fuel tank selector switch to the L or R position.

The fording valve SHUTOFF control 8 located between the map compartment and
fnstrument panel on all vehicles equipped with a deep water fording kit. The control knob s
pulled out to close the crankcase ventilating system before all fording operations. The
control knob should remain in the IN position for all other operations. The emergency engine
stop control 15 located on the dash. The control knob will be pulled out to shut down the

engine on multifuel models, but on M809 series and M939 serfes it {s done in emergency
situations only.

Fig 3-3. Fuel selector valve MB09 serfes.

M809 serfes, MI19 series, and petrofit vehicles are equipped with a preheater primer
pump. This pump §s manually operated to insert fuel onto the preheater glow plug located in
the air horn of the intake manifold during cold weather. 1t 45 also useu in the prime fuel
:zustem after changing the fuel f{lter element or whenever the fuel injector pump becomes air

The air operated windshield wiper control regulates the speed of the windshield
wiper's motors. Turning the control knodb counterclockwise will increase wiper motor speed,
and turning the control knob clockwise will decrease wiper motor action and stop wiper motors.

Trere are two types of ignition/starter switches. In the multifuel serfes, there 15 a
battery ignition switch and this type of switch has to be put in the ON position in order to
activate the push button type started. The M809, MI19, and Retrofit serfes have a rotary
switch with the three positions of start, run, and off. Ouring starting operations the switch
lever 1s turned to the start posivion. 1In this position, the turn will crank the engine.

Whe, hand pressure is released, the Tever will automatically return to the run position.

The vehicle 1ighting switch 18 Tocated on the fnstrument panel to the jeft of the
steering column. Refer to Figure 3-1, item 6 for operation of vehicle 11ghting switch.
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Instrument panel gaga are located in the center of the dash panel, The fuel pressure
gage indicates pressure delivered by the hand primer pump during cold weather starting, or
whenever it s necessary to purge the fuel system of air. The gage ranges from 0-120 PSI. A
reading of 90-120 PSI should be registered and maintained, 8s near as possible, during cold
weather starting. This gage is not equipped on 2 1/2-ton, B-ton, multifuel or 10-ton vehicles,

The fuel lavel gage is an electrically operated unit which indicates the level of fuel
in fuel tank(s). The gage registers only when the battery switch is in the ON position. The
speedometer and odometer indicate both road speed in miles per hour snd miles traveled.

The tachometer indicates operating speed of the engine in isvolutions per minute, from
0-4,000 rom, An hour mater 13 located in the Center gage and indicates hours of engine
operation and i3 registered to the nearest 1/10th of an hour. This tachometer is provided to

assist the operator in keeping the engine operating speed within the range of maximum
sfficiency.

The tempersture gage registers engine coolant tempersture betwsen 120° F end
2409F, Mormal operating temperature should be 1659F to 1950F, When operating any
M-Series vehicle, the operatil;g.maratun should be monitored closely., Engine coolant
should never be overheated. battery-generator gage indicates the state of charge of the
batteries. The dial is color coded: red, yellow, green and red in that order. The first red
indicates a low charge or over charge. Yellow on the disl indicates low state of battery
charge and should be monitored closely. If the dial indicator is in the Green, the batteries
are in a normal state of chargs, The fgnition switch activates the gage when in the ON
position, When the vehicle engine is running, the gage indicator should be in the Green at
a1l times, 1If it is not, then second echelon work is required. The air pressure gage
indicates afr pressure in air reservoirs and 1ines of the vehicle compressed air system,
Normal operating pressure 18 120 PSI with the ongine operating. The vehicle should not be
moved with a reading of less than 85 PSI on the gage. An air system warning buzzer operates
bmu:el: 0-60 PSI, indicating low air pressure. The vehicle should not be moved in this
condition.

The ofl pressure gage indicates engine ofl pressure when the engine is operating and
registers 0-120 PSI. WNormal ofl pressure, when the engine s idling, s $-20 PSI. During
normal highway or cross-country operations, the gage should I'o?ilter 25 and 70 PSI. If & low
reading 15 registered, stop the engine and check the ofl1 quantity in the engine.

The air cleaner indicator registers the condition of the air filter elemant, When the
filter element becomes restricted to afir flow, the red band within the indicator will rise and
become visible through the window. The air filter element should be cleaned or replaced f
necessary.

Now read on about cab controls.

First the steering wheel is mounted on the steering column directly in front of the
operator’s seat. The operator is assisted in turning the wheels by a hydraulically operated
power steering system on all S-ton and 10-ton M-Serfes vehicles, Power assisted steering 1S
available only when the engine s running, The 2 1/2-ton M-Serfes vehicle employs a
conventional steering system with a cam and lever. It i3 not equipped with 2 power steering
system.

The atr drake control fs mounted directly below the steering wheel, This control is
hand operated and controls the braking action on & towed trafler or semi-tratler. It can be
operated independently of in conjunction with the towing vehicle’s brakes. Movement of the
control handlie towards the operdtor appiies the brakes, and movement away from the operator
releases the brakes. This control {s standard only on wreckers and tractor trucks,

The clutch pedal 1s located near the toe board to the left steering column, The pedal
i depressed by the operator's left foot to disengage the clutch. This permits shifting of
the transmission, transfer, power takeoff, and power divider as applicable. A return spring
on the clutch pedal linkage and springs inside the clutch assembly causes the clutch to return
the fully engaged position whencver the operator’s foot is removed from the pedal,

Note: The M939 Serfes vehicle is not equipped with a clutch because of the
automatic transmission,

The brake pedal is located near the toe board to the right of the steering column,
The service brakes are applied whenever the pedal {s depressed by the operator's right foot,
A return spring on the brake 1inkage and springs attached to the brake shoes ingside the brake
drun assembl fes cause the brake Shoes to return to the fully disengaged position, whenever the
operator's foot 1S removed from the pedal,

3-6
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The acceleratar pedal is mounted on the cab floor to the right of the brake pedal, It
13 connected through 1inkage to the engine fuel injector pump and i3 operated by the
operstor’s right foot., Engine speed is increased sbove 1dling Speed by depressing the
accelerator pedal downward. A spring will peturn the accelerator outward when the pedal is
released. The engine speed will roturn to 1ts set idling speed when the accelerator pedal {g
released, The transmission selector lever s located to the opsrator’s right and 1s
positioned to allow the operator to manually select gear speed ratfios within ghe
:;:n:n‘l;sfon. In the new M939 Series vehicie, the transmission selector lever {5 mounted on

ash,

The transfer selector (Fig’g-ﬁ) 1s located to the rear of the transmission selector

lever and 15 manually operated. selector lever 13 pulled up to shift the transfer into

::g: ::9?. and pushed down to shift into low range. The peutral position is midway between
9 oW ronge,

Fig 3.4. Cab controls MSO9 series.

The handbrake lever s located on the floorn of the cab to the left of the operator’s
seat and 1s manually operated by the operator’s left hand, The handbrake lever 1s pulled up
to apply the handbrake mounted at the rear of the trensfer assembly. The handbrake {s
released by pushing the hendbrake lever down. A knurled knob on top of the lever may be
roteted clockwise to incresse braking actfon. To decrsasa braking action (to prevent dragging
of braking shoes) turn knurled knob counterclockwise.

You have just become fami] far with most of the instruments and controls found in the
M-Serfes, heavy tactical vehicles, Although they may vary slightly between models, thay serve
the same purposes.

ENERCISE:  Answer the following questions and check your responses against those 11isted at
the end of this study unit.

1., What i3 the purpose of the nhand throttle control?

2, Describe the purpose of the &ir cleaner f1lter indicator.
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4.

St.:?‘tllc reason for the use of the manifold heater found on multife) engine
vehicles.

State the purposs of the tachomster.

State the charge condition of ‘the batteries when the battery.generator gage is in
the yallow zone.

List the two types of trucks that are squipped with air brake controls.
(a)

(v)

SUMMARY REVIEW

In summation, you have Yearned the break-in operation, controls, and instruments found
in your M-serfes heavy tactical vehicles. In the next study unit, you will become acquainted
with pravant { ve maintenance services.
Answers to Study Unit #3 Exercises

*'t l.hit 3"1.

1.

50 miles

Work Unit 3.2,

To set engine speed at any rpm

Yo indicate condition of atr filter eloment
To preheat inducted afir during cold weather
Yo indicate operating speed of engine
Batteries in low gtate of charge

Wrecker and trector truck
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STUDY UNIT &
PREVENTIVE MAINTENANCE SERVICES

STUOY UNIT OBJECTIVE: UPON SUCCESSFIL COMPLETION OF THIS STUOY UNIT, YOU WILL
T0ENTIFY THE PURPOSE, THE RECOROS USEO, AND THE OPERATOR'S ROLE IN PREVENTIVE ANO
CORRECTIVE MAINTENANCE.

Now, that you can fdentify most of the hedvy trucks; the purposes of their controls
and instruments, and you know how to break in the truck, you should also know the operator’s
role in the preventive maintenance services system,

Work Unft 4-1, PREVENTIVE MAINTENANCE
STATE THE PRIMARY REASON FOR PREVENTIVE MAINTENANCE.

NAME TWO OFFICIALS THAT ARE PERSOMNALLY RESPONSIBLE FOR ASSIGNEO MATERIALS.

Preventive maintenance is the systematic care, inspection, and servicing of equipment
necessary to maintain 3 vehicle in good condition, to prevent breakdowns and ensure maximum
operational readiness. The operator’s preventive maintenance is accomplished by the equipment
operator. The operator’s role in the performance of preventive maintenance service is to:

8. Perform 8 dafly service check each day the equipment {3 operated.

b. Assist the organizational maintenance mechanics in the performance of any other
scheduled perfodic services specified by pertinent technical manuals.

€+ Assist the organfizationda] maintenance mechanics in the Jubrication of the
equipment in accordance with the pertinent Tubrication order.

The operators and crew chiefs are personally responsible for assigned materials.
Squad, section, and platoon leaders are charged with supervisory responsibility for material
pertaining to their unit. Unit and organizational commanders are required to ensure that
material fssued or assigned to their commands is properly maintained in 3 serviceadle
condition, and that it 1s perperty cared for and used.

EXERCISE: Answer the following questions and check your responses against those tisted at
the end of this study unit.

1. State the primary reason for preventive maintemance.

2. Name two officials that are personally responsible for assigned material.

Work Unft 4-2, PREVENTIVE MAINTENANCE FORMS
NAME THE NAVMC FORM USEQ TO RECORO DAILY OEFICIENCIES AFTER HEAVY VEMICLE USE.

STATE THE NAME OF THE LOCALLY PRODUCEQ FORM USEQ BY THE MARINE CORPS IN THE
PREVENTIVE MAINTENANCE SYSTEM OF HEAVY VEMICLES,

LIST THE THREE MAIN PARTS OF THE DAILY INSPECTION FORM,

GIVEN A LIST OF OPERATIONAL SERVICES AND A LIST OF OPERATIONAL CHECKS, MATCH EACH
OPERATIONAL SERVICE WITH THE APPROPRIATE OPERATIONAL CHECK.

92

4-1




The purpose of praventive maintenance by the driver {s to ensure maximum operational

reddiness.
it s used, so that defects

damage or fatlura to the vehicle.
these designated intervals.

operator will be reported to the supervisor who will teke &
1s the NAVMC 10627 Sp (Trip Ticket). With this NAVMC 10627

inspected aach day that it is operated.
indicated below.

This service 13 divid

1t 15 necessary to systesatically inspect the vehicle at intervals each day that
discovered and corrected before they result {n serfous

Certain scheduled maintenance sarvices will be
Any deficiencias discovered that cannot ba corrected by the

erformed at

The form used
19 4«1), each vehicle will be
fnto three parts, as

ropriate action.
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Before-operation sServices

Trip ticket NAVMC 10627 SD.

This s a brief service to ascertain that the vehicle 15 ready for operation; it is
mainly a check to see {f conditions affecting the vehicle's readiness have changed since the

last after-operation service check.

4.2
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Qurtng.operation service

After-cperation services

so far as possible, any
4 moment 's notice.

category:

This service consists o detecting unsatisfactory performance while driving. The
driver or crew should be alert Vor any unusudl nofses or odors, sbnormal instrument readings,
steering frregularities, or any other indications of malfunction of any part of the vehicle.
Every time the brakes are applied the gears shifted, or the vehicle turned, the driver should
instinctively consider it a test and note any unusual or unsatisfactory performance.

This is the basic daily service for tactical vehicles. It consists of corrécting. in

operating deficiencies. Thus, the vehicle 1S prepared to operate upon

Now see what the NAVMC checklist consists of and what you should look for. First

bafore-operation services.

Damage, Pilferage

Leaks, Genersl

fuel, ofl, water

Engine warm up

Instruments

Saftey devices

Tools and Equipment

Visually check vehicle cab doors, and glass,
body paulin, bumpers, fenders, springs, shock
absorbers, hood, mirror windshield, wiper
blades and running gear for damage.

Check under vehicle for any indication of
coolant, engine oil, fuel gear ofl, or brake
fluid leaks.

Orain fuel f{lter water separator, check for
contamination and water. Check engine ofl for
contamination and level. Check coglant level,
Iltos:s, clamps, radfator frame for damage and
eaks.

Start engine. Check idle speed for low or
high rpm. Refer to TH 9« for specifications;
check instrument readings. Accelerate engine
slowly batween 800 rpm to 1,000 rpm for 5 min.
or until temperature resches approximately
1409F, Before engaging the load, listen for
any unusual nofses. Check instrument readings
constontly.

Check operation of the ofl pressure gage,
sidling 15 psi to 20 psi) batttr{ enerator
ndicator (Green), Fuel gage (Fu f?.
Tachometer (RPM}, coolant temperature gage
(140 ), air pressure gage {+120 PSI}. If any
gages do not indicate redding as above, stap
engine and notify supervisory personnel.

Check and adjust mirpors to deiver's bast
visfon. Check handbrake and adjust, if
needed. Check Yights, reflectors, wipers, and
horn. Check service brake and afr pressure
warning buzzer.

Chack and service vehicle tools and equipment
8s required, for besic {ssue items. Refer to
the required TM,

This concludes the bafore-operation services. Wow go on to the during-operations

Instrument Brakes

Brokes

Ensure that the handbrake holds the vehicle on
on incline; adjust if required.

Check free travel of brake. As 8 minimum and
moximum, free travel is needed. Where
conditions permit, move vehicle and check
braking effect, feel, side pull, noise,
chatter and air-hydravlic operation.

o4
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Clutch Check clutch for & minimum and maximum free
travel, Check for drag, noise, chatter, grab,
sl ippage and clashing of gesrs,

Stearing ' Check for unusual free play, binding, wander,
or shimmy of the steering system.

Engine operation Listen for any unusurl nofses during
acceleration and notice engine for response
and performance,

Unusual noises Always be alert for unusyal nofises while
driving the vehicle and try to {solate the
cause,

Now that you have accomplienad’ your unit's mission, you must perform an
atter-onerations service check. '™his Includes the following:

Lights and Reflections Lights are still working and reflectors are
not damaged or cracked.
Safety Devices Ensure that mirrors &re clean, and not cracked

of broken. Ensure that the handbrake 1s
adjusted, the horn operates, and the warning
buzzer works,

Brakes Ensure that the service brakes are effective
and not pulling or nofsy. Check to ensure
that air-hydraulic operation is properly
working,

Alr Tanks (dratned) After securing the vehicle, drain the air
tank. This prevents buildup of water and
condensation that could damage and affect the
brake system.

Fuel, 011, Water (refill) Fuel, ofl, and water must be replenished to
their required levels. This 1s to ensure that
the vehicle 13 ready to operate 2% 2 moment's
ﬂot'ceo

The remafning items on the after#eration check 1ist are only required weekly, unless
severe usage of unysual ronditions prevail,

The legend for the trip ticket 1S as follows:

- Okay
- Defective
- Weekly service

If any defects are found by the operator, 2n explanation is written in the remarks
cotumn on the opposite side of the trip ticket (NAVMC 10627 SD). The operator then notifies
his/her supervisor of the corrective maintenance needed.

in addition to dafly preventive maintenance, every motor transport unit in the Marine
Corps is required to have & weekly preventive maintenance progmn'. The form, that is used as
a guide, 1s a locally produced weekly preventive maintenance form, Take a moment and study
figure §-2 and §-3, These are two examples of locally produced weekly preventive maintemance
forms currently in yse. These weekly preventive maintenance sheets are fssued to the driver
after conpletion of the weekly PM sheets, the vehicle must be inspected by the section leader
or supervisor, 1f discrepancies are found that are out of the driver's echelon of maintenance
to perform, the vehicle 1S referred to the organizational maintenance shop where the items
requiring attention are adjusted or repaired,

You have Just studied the two forms used in the preventive maintenance program. If a
uni’ performs effective preventive maintenance, the readiness of that unit will also be
effective. In your next work unit, you will be {ntroduced to corrective maintendnce items
that you are authorized to perform.




WUPELY FTANVERTIVE MATNTEHANCE

ExIVER e
USMC NO. __ ___ _~  DATE - MAKE MILEAGE
DRIVER MAINTENANCE
OK{INSAT | oR GNEAT —

1. Mok 26, OIL LIGHT
2, OIL 27, CAS GAUGE
3, WATER (ANTI FREEZL) 28. HORN
4, PADIATOR AND HOSES 29. WIPERS
S, FAN BELTS . 30. _A'METER GAUGE _
6. BATTERY POST ALD CELLS 31, STEERING i
7. _BATTERY BOX 1 32, HEADLIGHTS -
8. _TIPE PRESSUFE N 33, BRAKES (PAFKING}
9. TIRE CONDITION i1 34, BRAKES_(SERVICE)
¥, VALVE CAPS [ _1 35, pop¥
1, AIR BREATHER 36, HYDRAULIC LIFT GATE
%, TRANSMISSION FLUID 37. LUPE
3, _CLUTCH 38, GREASE FITTING
4. _CLEAN INTERIOR 39, OTL CAN MAINTENANCE
S. _CLEAN EXTERIOR R 40._ BRAKE FLUID
6. _OAINT 41, P. T. O. FLUID
7. AIRKORS 1 42, PCWER STEERILG FLUID
8. TEMP CAUGE 43, COUPLING (VAYER BUFFALO)
9, FILSF 4 44, AIR CONDITIONER
0. CLEW( ENGILE j 45. REAR DIFFERENTIAL
I, WINDUWS __]_46._nuts & POLTS TIGHYEN
2. _TAIL LIGHT 47, SPARE TIRE MCUNTED
3. _TURN SIGUALS ) 48, _SPARE_TIRE
4. ERAKE LIGHT 4 49. LEAKS
5. EMERGENCY LIGHT -

ITEMS REQUIRING ATTENT ON
SECTION LEADERS SIGNATURE DRIVERS SIGNATURE
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Aruitoxt provided by Eic:

OPERATON' S MANTENANCE (WRENLY)
HCORC 4730.7 {4=TH som 41440

e e — -~ . -
APERATOR! Inspaut itoms belom, sorvies 08 renuived and chask ¢/) whun setion camploted. Plors () wndsr satur.:

Use buth sides for motor vehicine;
baveree side only for treilers.

p ~

‘i wodh {0 nd.

“ - Clm.
0 == O0il, sdd or lubricars ae required.
T ae Tighness or propes (i,

ITEM

DRIVER COMPARTMENT

CNTE) SN [T

-
0D PORM N WANY: PLATE SO B S
i L]

CLjogric

€ ww Conditlon {check murk Indicated
. ;I:TMAC‘I‘OIW" ot defecis nated.

] RENARKS

L Y

WIRRORE

WAPETY BELTS 84 TS

INSTRUMENTS. ELECY, MIRING

HNOWMIELO mIPERE

AR WARNING BUZ2ER

CLUTCH (free pisy) 5

STEZRING SYSTHM (Toe ploy) L

CANVAS TOP

TOOLS & SQUIPMENT

LIcHTs | 0™

INTERICR

SERV.CR tiras dloy)

HRAKFS s

BMEROENCY DRuN

Ra Qs TOR

SATER- ANTI«PREEZE lineal)

ELECT. MRING o

AIR CLEANER FILTER

CARAURE TOR )

LISKAGE

TRAWIMISSION TRANSPER |

COMPARTMENT

BATEERY] PosT, CLAMPS & CABLES

WATER LEVEL

FAN/GENERATOR

LTS -
COMPRESIOR

ENGINE ZILTER

LINES-HOSES

1.E AR
SOuPRESSOR FILTER

POSZR. STERRING i

ALCONDL BOTTLE

oveR

Ftg 4.3, Locally produced weekly PM form {sample 2).
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ITEVS CIN AEMANKS

GLASS

PAINT & WARKINGS
$00Y & SUNPERS R
HDE RACKS 38ATS
TARP- WD DREAKENS) o
PINTLE HOOK

WNETTE SAPETY CHANS
SLECTRICAL WIRING
IPRINGS WOCKS. IMACKLES
ORIVE AR T

EREATHER vALVES

LatCnis DOoRs

'.','.‘.‘.'& NOOO TAUNK

TAIL $TOP PLANMERS
LICHTS BLACK-OUT OmIVE
CLEARANGE REPLECTORY
sFant IPRESIURE i
HRE 1% GROYND mm :
vaLve CAPS nUD CAPY i
seALY ¥
NUB ADJUSTHENT
QHEEL (5 | LEO CasTOR DOLLY

FIFTH KIND FiN

g

5T
Yy
W2
i R

LUOS LU0 HUTS
EXMAUST SvSTEM
LEARS DRAKE SvITEN i
LINES nOsES [
e
) %
PURL/OIL '2::':.,
AlR
TANK 1S} wATER

TRamtasPiLrens

COVER-AMIRMOLY
PACETS vaLviEd
N (] SLAGWS

SPERAIOR'S yONATYRE MICTION LEADER'S UCNATYURE

—————— — ——— —  — ——— — {
SCORC o730/ 101} pum 100 BACK

Fig 4-3. Locally produced weekly PH form {sample 2)--Continued,
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EXERCISE:  Answer the following questions and check your responses against those listed at
the end of this study unit,

1, MName the NAWC Form used to record daily deficiencies after heavy vehicle use.

2, The name Of the locally produced form used by the Marine Corps in the
preventive maintenance system of heavy vehicles 13

3. List the three main parts of the daily inspection form,

()

(b)

(c)
Matching: Column 1 (items 4.6) 11sts operational services. Column 2 (a, b, and c)

1ists operational checks. Match each oparational service in column I with the
appropriate operational check 1n column 2, Place your answers in the spaces provided,

Column 1 Column 2
Services Check List
1. Before operation a8, Clean
- a b, Steering
___ 2, During operation ¢, Engine warm.up

___ 3, After operation

Work Unit 4-3, CORRECTIVE MAINTENANCE

LIST THREE FUNCTIONS OF CORRECTIVE MAINTEMANCE THAT VEHICLE OPERATORS ARE
AUTHORIZED TO PERFORM,,

NAME THE TYPE OF WATER PREFERRED WHEN REPLENSINING BATTERIES TO THE CORRECT LEVEL.

This work unit covers the corrective maintenance instructions of those items within
the scape of the operator. The aperator, performing corrective maintenance, is authorized to
do minor adjustments, maintenance, and removal 8nd {nstallation., The following procedures are
provided to assist you in the efficient operation of the vehicle,

First, read about engine services, The hood must he unlatched, raised, and secured tn
the opened position (fig 4-4) before Operation and after operation checks can he
accomplished. After engine service has been completed, release the hood, lower to the closed
position, and latch f{t,

99
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Fig 4-4. Hood secured open position.

The eugino crankcase ofl level should naver be low (L) when operating the engine or
sbove the (H) high level mark (fig 4-5), Withdraw the dipstick slowly to prevent a false
“ld'ﬂgo
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Fig 4-6. Engine o1 f11Ter cap.
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For that specific engine and climate, Do 1ot overfill, Replace ofl filler cap,
tighten, and wipe away spilled ofl, If engine OT( Yevel 18 Tow, remove the ofl filler cap
{fig 4-6) and add engine ofl as prescr‘lbed by the lubrication order.

When you check the cootant level, be extremely careful when you remove the surge tank
filler cap if the temperature gage reads above 1959 F, Do not add coolant to the cooling
system when the engine 15 hot unless the engine 13 running, then 8dd coolant slowly. Remove
the coolant surge filler cap (fig 4.7) and visually check coolant level. Before operation,
the surge tank should be half full of coolant., After operation, the surge tank will be
siightly above hlf full,

ENGINE COMPARTMENT
RIGHT MDE

SURGE TANK

4. Check cootant level in surge tank (2).
Fank should he al a minimum 3/4 full
before operation. Fill if necenary,

b Check all hosen £3) Tor deteriosation
and or keakape. Tighten Inose, feuking
hose conmeciions,

Fig 4.7, Coolant surge tank (Cummins).
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The hydraulic power steering reservoir 1s mounted on the left side of the engine near
the radfator, (See fig 4.8,)

Fig 48, Hydraulic power steering reservoir (Cummins) M809-M939 series,

The hydraulic ofl level may be checked visually through the sight glass on the front
of the reservoir, Before uperation, the hydraulic ofl should be visible Slightly above the
bottom of the sight glass, After operation, the of] level will be slightly higher, but the
011 level should sti?l be visible through the sight glass, 1f the hydraulic ofl level 1S low,

rﬂove filler cap and add of1 as prescribed by lubrication order, and wipe away any spilled
i,

The combination fuel filter/water separator {fig 4.9) IS located under the front
fender on all M-Serfes vehicles and requires dafily maintenance, nomally before operation,
There are two petcocks on vehicles equipped with Cummins engines which must be opened for this

ser;ice and closed after Service, On vehicles equipped with mul .ifuel engine, one petcock is
used,

4.12
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Fig 4-10. Fuel filter/water separator.

Open the petcock laocated near the top of the fuel filter/water separator on the fuel
fnlet 1ine. Open the petcock at the bottom of the fuel f1lter/water separator and allow
approximately one pint of 11quid to drain into & suitable container.

If large smounts of water and/or impurities are noticed, 1t will be necessary to allow
the fuel to drain unti) the fuel 1S clean.

If fuel tank(s) are found to be contaminated, complete draining will be necessary.
The deaining should be coordinated with organizationdl maintenance personnel.

After the required seryvice has been completed, close the petcock at the fuel inlet
1ine and the petcock at the bottom of the fuel f1lter/water separator,

It 1s necessary to prime the fuel system whenever the fuel filter/water separator
element s replaced and/or after & complete draining operation. The hand primer pump s used
to prime the fuel system by purging the atr from the system.

Open the air purge petcock at the intake manifold. The petcock is a two-way valve.
m t):loud. fuel is directed to the fuel discharye nozzle in the intake manifold, (See fig

When opened, 1t allows fuel or vir to be ¢irected to the atmosphere, whenever the hand
primer {s actuated.




Fig 4-11, Air purge petcock.

Ensure that both petcocks at the fuel filter/water separator are closed.

Place a two gallon container under the air purge petcock. Operate the hend primer
w. and discharge the fuel from the fuel injection pump reservoir. Continue pumping until
s

fuel flow stops, a1l &ir 18 expelled, and fuel he?‘lns to flow again. 1n lrproxiutely 90

econds, stop the hand primer pumping operation and close the air purge petcoc

Start m?im amd check for any 1eaks in the fuel system. To purge air out of the fuel

system of & sultifuel engine equipped M-Series vehicle, contect organizational maintenence
personns] ,

Alr cleaner service 18 required whenever the red band 18 visible in the window of the
air clesner restriction gage located on the instrument panel. Whenever the red band is
visible, notify organizational maintenance personnel,

Harn‘lna: Do not orerate engine without an air cleaner element except in the

¢ of extreme emergency. [n an mrgu\ey situation, the air cleaner filter
elenent may be removed and cleaned with compressed air (Ser fig 4-12), Oirect
compressed air from the inside the element toward the outer surface of
element. Dirt may also be removed by tapping the sid-s of the element with
hands to loosen dirt until 1t falls off. DO not strice ends of elament, or
demage to element may result.




Fig 4-12, Afr-clesner element service,

After cleaning the element, start the engine and release the red band by uressing the
bottom of the air cleaner restriction ?age. It red band does not disappear, report condition
to organizational maintenance personnel.

On a1l M-Series trucks there are two compressed air reservoirs located urder the
operator's cab along the left frame rail, 0n MBOS and M939 serfes trucks, a petcock 13
loceted 4t & cutout on the edge of the running board., (See fig 4-13,)

On multifuel engine equipped vehicles, the petcock 1S located on the tank {itself,
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AIR RESERVOIR DRAINCOCKS

(1) Primary sirbrake system qur reverson
{2 Secondary girhrake sysiem uy
reservoir

12) Airheake wolem wel tank resenvoir l

(€) Spring brake uid reservair

Fig 4=13. Afr reservoir drain valve (M309-M939).

valve should be opensd after each day of operation during the after
opeﬂﬂo:h:c:::c:"sun the dratn petcock and allow all moisture to oscape, close drain
patcock securely.

The operator 1s 8150 authorized to Install and remove cab tops, siae racks, troops
seats bows, end curtains, and cargo body paulin.

Flg 4-14. Troop seat In lowered position,
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Fig 4-15, Cargo body with paulin installed.

Fig 4.16: Cargo body with paulin rolled up on sides.

Fig 4-17. Cargo body with bows and end curtain installed,

Figures 4-14 through fig 4-17 11lustrate different cargn body variations used,
deyending on the cargo comwitment and mission.

Tires should be checked for proper inflation pressures bafore operation and after
operation. Unserviceabte tires found during these services shoutd he replaced. Always stop
the vehicle whenever a tire becomes unserviceable, do not drive on deflated tire(s). The
tools required to remove and replace the wheel and tire assembly are located in the stowage
compartment above the left running board.

4.17
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Fig 4-18 {1lustrates the removal of wheel stud nuts. Figure 1-10 11lustrates
T1¢c Jack operation and position. and figure 4-20 11Tustrates whers the spare tire and
1 are located and mounted.

Fig 418, Removal of whee! stud nuts.

Fig 4-19, Hydraulic jack operation.

§-18




Fig 4-20. Spare tire and wheel.

Tires require a pressure check normally before Operation. Inflation pressure s one
of the most important slements of tire care.

Check and adjust tire pressure when the tires are cold. It i3 pormal for the tire
pressure to rise during operation. Mever reduce the pressure of warm tires. A tire inflation
gage and hose asiembly ire provided with each vehicle to gage and inflate the tires.
Reinflate tires that have been deflateu for mud, sand, and snow operations, after the
operation has bteen completed. Figure 4-21 1)lustrates where tire inflation hose I8 comnected
on the M809 and M339 series vehicles. On multifuel equipped vehicles, the air valve 18
lo:ated under the dash compartment on the passenger side. Figure 4-22 11lustrates how to
inflate a tire.




-

Fig 1-59. Inflating tire,

4-20
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Some heavy vehicles are equipped with a winch, The winches on the 2 1/2.ton M39
series, M54 serfes multifuel, MBO9 serfes, and retrofit vehfcle are driven by a power takeoff
unit and driveshaft. A shear pin 15 used to protect the winch, cable, and operator from
overload damage which could cause injury. The front winch drive fs through a shear pin which
conmects the universal joint yoke and the winch drive shaft (fig 4-13). The shear pin 1s
designed to break whenever the winch s overloaded. The winch shear ptin 1s constructed of
aluminum and 18 retained with cotter pins., Never substitute rivets, pias, belts, or nails for
the supplied shear pin.

AT 20004

Fig 4.23, Front winch shear pin.

One of the key factors in preventive and corrective maintenance service 18
lubrfcation. Each vehicle has a lubrication order included, when 1s.ued to an operational
unit. The lubrication order prescribes cleaning and lubrication procedures as to locatfons,
intervals, and proper materfals for the vehicles, The lubrication order is sel f-explanatory
and 15 used as a duide when Yubricating your vehicle,

The purpose of lubrication 1S to reduce friction and prevent rapid wear petween moving

parts, Always use the proper grade of lubricant and when Tubricating grease fittings, always
wipe foreign matter and dirt away so it will not be forced into the moving parts,

4-21
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Fig 4-25. Example of Part B of a Tubrication order.
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Sattery maintenance i3 a very important part of the weekly preventive maintenance
service.

Whan cleaning batteries. remove battery cables and brush posts w..n & wire brush to
remove anhy accumulated oxidation. Scrape out battery cahle connectors with a suitable tool.
Motd contact of clothing with battery oxide as the resulting chemical reaction will
deteriorats clothing. Ensure that your eyes are protected, to prevent entrance of any battery
onide or electrolyte. If any enters the eyes, wash out with large quantities of cool water,
Aways wash hands thoroughly after handling any tead-acid batteries. See figure 4-26 and
4-27, After eJconizg.battory cables and posts. reconnect cables to posts, When checking
electrolyte level, batgery filler caps have to be removed. If electrolyte 1s below the
full. mark, add purs, clean distilled water. Distilled water is preferred to ordinary tap
water,

Fig 4-26, Lead acid storage batteries storage compartment.

Fig "210 30"0"}' cable mv.lo

There are also many other minor repairs that come under & driver's corrective
maintenance sarvice, but they are too numerous to cover in this study unit. Always use the
operators manual as 3 reference. This work unit 15 designed to give you & general tdea of the
maintenance authorized for the operators, Your next work unit will cover maintenance under
unusuatl conditions,
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EXERCISE:  Answer the following questions and check your responses against thnse listed at
the the end of this study unit,

), List three functions of corrective maintenance that vehicle operatnrs are
suthorized to perform,

b,

€.

?. Name the type of water that is preferred when replenishing hatteries to the
correct level,

Work Unit 4-4, MAINTENANCE UNDER UNUSUAL CONDITIONS

g;:{i HOW OFTEN THE ELECTROLYTE LEVEL OF BATTERIES SHOULD BE CHECKED IN A TORRID

LIST THE THREE KEY FACTORS TO EFFICIENT ARCTIC.WINTER OPERATINNS,

1n & hot weather area of operation, where high temperatures are anticipated, extreme
care must be exercised in checking the vehicle's cooling system and hattery electrolyte level
because of the rapid rate of evaporation., In damp climates, the prohlem of corrosion of a1l
parts of the vehicle is present and 1s usually indicated by rust, paint hlisters, and fungus
growth, The deterioration of the insulation on electrical cables and wires also presents &
problem because of the existing danger of short circuits,

The cooling system should be thoroughly cleaned and flushed at frequent intervals and
the system kept filled according to the proper specifications Visted in the technical manual,
Formation of scale and rust in the cooling system occurs more rapidly during operation in
extremely high temperatures: therefore, a corrosion Inhihitor compound should always he added
to the cooling 1iquid, Avoid the use of water that contains &lkali or other substances which
may cause scale and rust formations: use soft water whenever possible,

In torrid zones, check the level of electrolyte in cells daily and lenish, 1f
necessary, with pure distilled water, If this 15 not available, rain or drinking water may be
substituted, However, contiouous use of water with high mineral content will eventually cause
damage to batteries and should be avoided, BRatteries operating in torrid zones should have
weaker electrolyte, which will prolong the 11fe of the negative plates and separators, A
hattery will self.discharge at & gredter rate If left standing for long periods at high
temperatures. If 1t is necessary to park a vehicle for several days, remove the hatteries and
store In 2 cool place,

Note: Never store acid type storage hatteries near stacks of tires as the
acld fumes have a harmful effect on rubber,

buring hot damp weather, the chassis and body will corrode very rapidly and corrosion
will accelerate even more during the rainy season, Corrosion evidence wil) appesr in the form
of rust, mildew, mold, or fungus on wood, fabrics, lesther, and glass. Protect 811 exposed
exterior painted surfaces with touch-up paint, and & film of engine 011 on a1l hare metal
surfaces,

In extreme cold weather, the time required to ' arm a vehicle, so that i1t 1s opershle
at temperatures as low as -500F, may approach two hours, Vehicles {5 poor mechanicsl
condition probably will not start &t &1, or only after many hours of ahorious maintenance
and heating, Complete winterization, diligent maintenance, and well-trained operators are the
key to efficient arctic winter operations,

The importance of maintemance must he impressed on all concerned., Maintenance of
mechanical equipment In extreme cold is exceptionally difficult in the fleld, Shop
maéintenance cannot he completed with normal speed, because the equipment must he allowed to
thaw out and warm up before the mechanic can make satisfactory repairs, In the field,
maintenance mist be undertaken under the most difficult conditions, Rare hands stick to cold
metal, Fuel in contact with the hands results In supercooling due to evaporation, and your
hands can be painfully frozen in a matter of minutes, Engine oils, except Suh-zern qrade, are
unpourable at temperatures below -400F, Drdinary greases hecome as sqlid as cold butter,




Now that you have covered some of the problems that occur during unusual conditions,
you will move on to cover another unusual condition - fording,

EXERCISE:  Answer the following questions and check your presponses against those 1isted at
the end of this study unit,

1, State how often the electrolyte lavel of batteries should be checked in & torrid
zone,

2, List the thres key factors to afficiant arctic wesather operations,

Ce

Work Unit 4-5, MAINTENANCE OF MATERIAL AFTER FORDING

STATE THE MAINTENANCE REQUIRED IF THERE SHOULD BE EVIOENCE THAT WATER HAS ENTERED
THE TRANSFER CASE.

STATE THE PN REQUIREMENTS FOR THE BODY AFTER FOROING.

A deep water fording kit mdy be installed on all M-Serfes Heavy Tactical Vehicles to
be used for river crossing or over the beach operations. Vehicle fording capability may be
increased (for example S-ton MBO9 serfes) from 30 inches to 78 inches after the deep water
fording kit has been fnstalled. Ouring fording operations, the engine and engine flywheel are
pressurized to prevent the entrance of water. The master cylinder, air compressor
transaission, hydraulic pusp resarvoir, and fuel tank(s) are vented to the intake manifold o
air cleaner, derending on model vehicle, The alternator i3 netther waterproofed nor vented,
It will cease t) charge whenever it 15 operated under water. It will begin to charge upon
leaving the water,

The following matntenance will be coordinated with organizational msintanance
personnel, Al though the vehicle ynit housings are sealed to prevent the free flow of water
into the housings, it must be real fzed that, due to the necessary design of these assemblies,
sone weter may anter, especially during submersion, The following services should be
accompl ished on all the vehicles which have baen exposed to some dopth of water or completely
submerged, especially in $alt water,

The body and chassis should be drained and clesned out. Clesn 811 exposed surfeces
and touch-up paint where necessdry., Coat unpainted metal Yarts with preservative lubl‘it:lﬁ&
otl. Lubricate the chassis thoroughly as directed in the lubrication order. Do more than
usual Tubrication job, making sure the lubricant hes forced out any water present. Check the
lubricant tn the engine and al1 power train units., If there is evidence that water has
entered, then drain, flush, and pefil1] with correct lubricent. All wheels should ba removed,
Wheel bearings need to be cleaned, and repacked with grease, assembled and adjustad. While
the wheels are removed, dry out brake 14nings and clean pust and scum from brake drum faces,
Check the brake system for pressure of water, Check batteries for quantity and the specific
gravity of electrolyte to b2 sure nO water entered through the vent caps. This s especially
important if the vehicle was submerged in s3It water. Check 311 electrical connections for
corrosion, Orain fuel tanks of any accumul ated water; clean fuel filters ond lines, If witer
is found n the air filter, clean ond replace the dry-type element. Although most units are
sealed, the sudden cooling of the warm intertor air upon submersion may cause condensation Of
wotsture within the cases or instruments, A period of exposure to warm air after fording
should el iminate this condition,

Good preventive matntenance after & vehicle has been forded 15 extremely important.

EXERCISE: Answer the following questions and check your responses against those 1isted at
the end of this study unit.

1, What maintenance is required if there 1S evidence that water has entered the
transfer case?

2. State the PM requirement for the body after fording.
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Work Unit 4.6, MAINTENANCE AFTER OPERATION ON UNUSUAL TERRAIN

LIST THE THREE MAINTENANCE FUNCTIONS THAT SHOULO 8E PERFORMED OAILY UNOER SAND OR
OUST CONDITIONS.

After operation of a vehicle through decp mud, a thorough cleaning and lubrication of
all parts affected must be accomplished as soon as possible. The radiator fins and fnterior
of the engine compartment also needs to be cleaned. The repacking of wheel bearings is
sometimes necessary.

other unusual terrain conditions are sand and dust. The engine and engine compartmant
must be kept clean. Touch up all painted surfaces damaged by sand blasting. Lubricate the
vehicle completely to force out lubricants contaminated by sand or dust. Afr cleaners, fuel
filters, and of) filters must be cleaned daily.

In this last work unit you have covered unusual terrain conditions that can affect the
vehicle. In the next study unit, you will cover the preventive maintenance and corrective
maintenance of traflers.

EXERCISE:  Answer the following question and check your response against that 1isted at the
end of this study unit.

1. List the three maintenance tunctions that should be preformed daily under sand or
dust conditions.

Ce

SUMMARY REVIEW

In this study unit, you learned the purpose of preventive maintenance, the officials
that are persomally responsibie for assigned materials, the forms used in recording the PMs,
and how to use the forms. Corrective maintenance was defined as well as maintanance under all
kinds of conditions. In the next study unit. you will be introduced to M-Serfes trailers and
the maintenance of trailers,

Answers to Study Unit #4 Exercises
Work Unit 4-1.

1+ To prevent breakdowns
2. a. Operator
bs Crew chief

Work Unft 4-2,

1. NAVMC 10627 SO

2. Weekly Preventive Maintenance Form
3. a. Before operation service

b. During operation service

C. After operation service

Co

b.

a.

4.

Work Unit 4.3,
1. a. #inor adjustments
b. Minor maintenance

¢+ Minor removal and installation procedures
2. Oistilled

427
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Work Unit 44,

1. Datly
2. a. Complete winterization
b. Diligent maintenance
c. Well trained operator and crew

Work Unit 4-5.

1. Drain, flush, and refil) with correct lubricant
2. Clean surface, lube, and touch-up paint

Work Unit 4.6,

1o 8¢ Lubricate completely
b. Clean air cleaner
ce Clean o) filter




STUDY UNIT 5
M-SERIES TACTICAL TRAILERS

STUDY UNIT OBJECTIVE: UPON SUCCESSFUL COMPLETION OF THIS STUDY UNIT, YOU wiLL
TOENTIFY ALL M-SERIES TRAILERS. THE DIFFERENCES BETWEEN MODELS, OPERATING
TECHNIQUES AND THE PREVENTIVE MAINTENANCE PROCEDURES FOR THESE TRAILERS.

Now we are going to discuss trailers and their functions in today's Marine Corps, A
trailer 15 considered a non-prime mover because it is not self.propelled by an engine. It is
designed to be pulled by an automobile, truck, or tractor and is used for hauling freight,
water, fuel or equipment,

Work Unft 5-1, M105 TRAILER DEFINED
NAME THE TYPE OF WANDBRAKE USED ON THE M105 TACTICAL TRAILER,
STATE THE LOAD CAPACITY OF THE M105 TRAILER,

The M105 (fig 5-1) 1 1/2-ton 2-wheel tratlers are designed to be towed by a vehicle
equipped with a standard pintle, an afr supply. and a 24-volt electrical system, The M10S
cargo trailer can be towed bv the 2 1/2- or S-ton tactical truck as a prime mover, The
primary purpose of the trail.r is for hauling cargo, A break-in of at least 25 miles on all
new and reconditioned materfal 13 sufficient to completely check their operation, The trafler
1ights are operated by the towing vehicle through the intervehicular cable. To connect the
electrtcal system of the trailer to the electrical system of the towing vehicle, fnstall the
plug assembly on the front of the intervehicular cable fnto the towing vehicle socket,

Fig 5-1, Cargo trafler M105A2,

The M10S trailer incorporates two brake systems, The two handbrake levers are located
beneath the trailer frame near each wheel, They are used to actuate the mechanical linkage to
the brake assembl fes, thus expanding the brake shoes to come in contact with the brake drum,
This will prevent the trailer from rolling or moving, The service brakes are actuated from
within the towing vehicle, An air hose connects the trailer air/hydraulic system to the air
system of the towing vehicle. To connect the hose to the towing vehicle, remove the dummy
cover and position the half-coupl ing of the hose face.to-face with .he half.coupling of the
towing vehicle and lock turning 90 degrees. A support Teg iS located at the front of the
trafter frame and can be Yocked in either the vertical orf horizontal position by a

spring.loaded handle.
-1
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Daily preventive maintenance will be performed each day that the vehicle {8 operated
or weekly preventive maintenance will be performed by the operator using & locally produced
chacklist, When required, always lube the vehicle using the current lubrication order.

You were Just acquainted with the M105A2 trafler. The next vehicle you will be
introduced to will be the M149A1 water trailer.

EXERCISE: Answer the follwing questions and check your responses against those 1isted at the
end of this study unit,

1, Mame the type of handbrake used on the M105A2 tactical trafler,

2. The load capacity of the M105A2 trailer 8 .

Work Unit 5.2, M149A1 WATER TRAILER DEF 1MED
STATE THE GALLON CAPACITY OF THE M149A1 WATER TRAILER,

The M149A1 (fig 5-2) 18 a 2.wheel water trajler that has a plastic tank with 2 maximum
capacity of 400 gallons. 1t is towed by 2 1/2-ton and S-ton vehicles, This trailer is
eqipped with a standard pintle, air supply and a 24-volt electrical System. The 1ights are
connected to the prime mover with & cable, 1t also incorporates two types of brake systems,

A mechanical handl rake system that' 1s actuated by two levers, and a service brake System that
s actuated by the owing vehicle. A difference between the M10SA2 and M149A1 is the
retractable support leg. On the M149A1, the support leg can be cranked up or down when
connecting or disconnecting the vehicle.

Fig 5-2. MN149A1 water trailer.

The water tank control -ansists of a value that releases water from the tank fnto the
piping, It 1$ closed to permit the pipe to be drained. The faucet levers are depressed to
release water trom the piping, They are located inside the faucet bores on the piping ends,
This vehicle shovld be cleaned and lubricated thoroughly, Exercise care when removing
accumulat fons of fce. snow. mud. and sand to prevent damage to the affected parts., When
cleaning the tank tnterior, always consult preventive maintemance for fnstructions and
inspection procedures,

You have just been introduced to the M149Al water tratler and how to operate it, In
the next work untt, you will read about the M127A1 semt-trafler,




EXERCISE: Answer the following question and check your response against that 1isted at the
ond of this study unit.

1. The galion capacity of the M149A1 water trafler s .

Work Unit 5-3, M127A1 SEMI-TRAILER OEF INED

NAME THE M-SERIES TRUCK THAT THE M127A1 IS DESTGNED TO BE TOWED WITHOUT USIMG A
OOLLY CONVERTER,

The M127A1 (fig 5-3) semi-trafler 18 used to haul cargo. small vehicles and traflers.
The prime mover {s & MS2A2 tractor. Other tractors equipped with proper fifth wheels can also
pull these t-aflers. The maximum pay load i 12 tons cross-country and 18 tuns on hard
surfoce roads. The 12-ton. 4-wheel, stake, semi-trailer M127A1 consists essentfally of d body
frame of welded construction mounted on & chassis. The frame consisting of pressed steel side
rafls, and crossmembers are welded together with the chassis frame forming ¢me integral unmit.
A tool box s provided beneath the body frame on the left side. The panels which enclose the
body are made up of 13 removable sections: one on the front, tws on the reac, and five on €ach
side. A hardwood floor is fastened directly to the body frame.

Fig §-3. MI127A1 seni-trafler,

The M127A1 18 equipped with s upper fifth-wheel plate welded to the front of the
chassis. Twenty-four-volt tafl 11ghts and clearance 1ights are supplfed with current and
operated from the towing vehicle. There are also, foot-type ~ “nding legs (retractable
supports) that support the front end of the vehicle, when not coupled to & towing veMcle. A
spare tire is carried on a u‘lnch-me spare tire carrier mounted under the right s{de. Chock
blocks are provided to keep the vehicle from rolling when parked. Also, two float pads are
provided to keep the landing 1egs from sinking in soft ground when the trafler s uncoupled
from the towing vehicle. The trafler s equipped with afr over hydraulic brakes that supplied
air prassure actustes, The air is controlled by the towing vehicle. Two air hoses are
connected to the trafler and prime mover so afr can be suppl fed to the trafler. The tratler
will al:g have a dafly preventive maintenance inspection so that defects may be discovered and
corrected.

You now have been introduced to the M127A1 semi-trafler.

EXERCISE:  Answer the following westion and check your response against that 1{sted at the
end of this study unit.

1. The M-Serfes truck that the M127A1 is designed to be towed without using a dolly
converter is the .
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Nork Unit A-4, N172A1 LOW-BED YRAILER DEFINED
SAME THE N-SERIES TRUCK THAT 1S COMPATIBLE FOR TOWING THE M172A1,
The MI72A1 {f1g 5-4) 13 & 4-wheel, low bod, semi-trafler. It is ysad for hauling all

types of cargo and equipment. The prime mover is a ID-ton tractor M123E]1 and the maximum
capacity for the MI72A1 18 25 tons,

Fig 5-4, MN172AI low bed semi-trailer,

The semi.trailer MI72AI 13 a tandem axie, dual-tired vehicle designed to de towed by a
tractor truck vehicle equipped with a fifth wheel and suitable air brake and 1ighting
connection, The semi-trailer 1s constructed of a walded. heavy duty frame covered with 2
1/4=-10ch planking. A goosaneck structure at the front ernd of the temi-trailer Supports the
load bed and containg a doudble end kingpin which fits to the fifth whee: of the towing
vehicle. Two manually actuated. retract’ble shoe type landing gear legs provide a support. for
the front and of the tradler when 1t 18 uncoupled. The landing gear is controlled by a
hand-operated, ratchet-type handcrank located on the two-speed gearbox, The gearbox has a low
?ur ad high gear. Pushing the handcrank inwsrd one inch engages high gear, and outward one

nch engages the low gear, A pawl on the ratchet handle case is set to give ratchet action
for aither raising or lowering the Vanding gear legs, The M172AI semi-trafler is equipped
with a stravght afr brake system. When using the sem! -trafiler. ensure that the brakes aperate
efficiently due to the weight and momentum of the cargo. Apply the semf-trailer brake to
prevent the 1oad from pushing the towing vehicle, Air supply on the towing vehicle dash gage
should not be 1¢ss than 80 PSI for proper brake application. The distribution of the weight
has 1ts effect on stopping. A datly preve.live matntenance fnspection will be held each day
that 1t is operated.

Your next anc final work unit wiil be about the Dolly Converter.

EXERCISE: Answer the following question and check your response against that listed at t.e
end of this 2tudy unit,

I. The N-Sarfes tuck that is compatible for towing the M)72al 1s the

A

Work Unft 5.5, W.SERIES DOLLY CONVERTERS OEF INED
STATE ONE PURPOSE OF A DOLLY CONVERTER,
STATE THE MAXDWUM LDAD CAPACITY OF THE MI9BAI M-SERIES DOLLY CONVERTER.

w199 The Marine Corps uses three models of the dolly converter: the MI97AI. MI98A) &nd




The 6-ton 2-whael M197A1 and the 8-ton. 2-wheel M198A1 trailer converter dollies (figs
§-5 and 5-6) ara for use in converting semi-trailers to full traflers. This conversion 18 to
allow the trajler to ba towed by vehicles other than conventional tractors equipped with &
fifth wheel, The dollies are provided with @ fifth wheel for attachment to a semi-treiler,
and a Tunette for attachment to the towing vehicle, The dolly does not have an electrical
system, ([ntervehicular air hose and electrical cables on the dolly provide for
interconnection between the towing vehicle and the semi-trailer, Four reflectors are mounted
on the dolly frame, two at the rear and one at each side, All dollies are equipped with
welded tubular type axles. Spring seats and flanges are welded to the axle tube, The aervice
brakes, air over hydraulic, preceive air « pply from the towing vehicle with &n interconnesting
hose to supply the semi-trailer, Air chambers are mounted remotely from wheels that operate
the brakes through hydraulic Vinkage. The dolly fremes are basically of the same structural
design, The M198A) have strorjer frames than the MI97A) due to stronger centers, reinforced
with a cross rall, On the M193A] model, the lunette has two alternate positions six inchas
apart. The M197A1 has a fixed Tunette with no adjustment. The M197A1 and M198A1 are both
designed to be towed with a 2 1/2-ton cargo truck or larger vehicla.

Fig 5-5. MI98A]1 Dolly Converter.
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Fig 6-8. MI97A1 Dolly converter.

The M199 (119 5-7) 1s a four-wheel 18-ton tandem dolly converter. It is also used to
convert semi-traflers fnto full trailers, which can be towed by a vehicle equipped with &
towing pintle. The prime vehicle mover will be & 5-ton vehicle or larger. The frame is
constructed of pressed steel and the lunette and draw bar Are attached by hinge pins so the
Tunette and draw bar have a hinging effect for flexibility. The service brake is a straight

air system that 15 controlled by the operator of the towing vehfcls. The M199 dolly converter
1s equipped with 1ights. It can be towed bobtafled.
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. '  Fig 8<7. MI99 Do11Y converter.

You have Just covered the dolly converters found in the motor transport field and the
FMF, Oaily maintenance services will be performed on all vehicles and equipment operated
daily to ensure readiness,

EXERCISE: Answer the following questions and check your responses against those 11sted et
the end of this stugy unit,

1. One purpose of a dolly converter is __

2, The maximum load capacity of the “198A1 M-series Dolly converter 13

SUMMARY REVIEW

In this study unit, you have been introduced to most of the tactical M-Series trailers
found in today’s Marine Corps., You have learned their gurtgosss. construction, differences
betwaen models, operating techniques and finally most of the preventive maintenance procedures
thet ars to be performed by the operator,
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Answer to Study Unit #5 Exercises
Wk Ullit 5'1.

1. mechanical
2. 11/2 tons

Work Unit 5-2.
1. 400 gollons
Work Unit 5-3,
I, M52A2 semi-tractor
Work Unit 5-4.,
1, MI23E7
Work Unit 5-5,

1. to convert semi-trailers to full traflers

2. 0 tons
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PREVFNTTYE MAINTENANCE AND OPERATING TECHNIQUES FOR HEAVY VEMICLES
Review Lesson

Instruztions: This review lesson 1S designed to atd you in preparing for your final exam.
You should try to complete this Tesson without the aid of reference materials, but if you do
not know an answer, look 1t up and remember what 1t {s, The enclosed answer Sheet must be
filled aut according to the instructions on 1ts reverse side and mailed to MC] using the
envelope provided. The questions you miss will be Tisted with references on a feedback Sheet
(MCI-R69) which will be matled to your commanding officer with your final exam. You should
study the reference material for the questions you missed before taking the final exam.

A. Multiple Choice: Select the ONE answer that BEST completes the statement or answers the
q1es%lon. After the corresponding number on the answer sheet, blacken the appropriate
circle,

Value: 1 point cach
1. The 2 1/2-ton Gx6 M-Sertes trucks are designed as

4, commercial vehicles.

b, tactical vehicles.

¢, cargo vehicles only,

4, highway-use vehicles only.

2. What is one of the general characteristics of the 2 1/2-ton M-Series truck?

3, All.wheel drive capabilities

b, Swimming capabiiities

¢. Pravides 12 forward Speed ranges

d, Designed for cross.country terrain only

3. How many speed selection rarges does the 2 1/2-ton M-Series truck provide the
aperator?

a, 5 forward Speeds, one preverse
b. 8 forward Speeds, One reverse
c. 10 forward speeds. two reverse
d, 12 forward speeds, twa reverse

4, The 2 1/2-ton M-Series truck will ford hard-bottom water crossings without the aid of
ford ing eyuipment to a depth of

a, 20 inches.
b, 30 inches.
c. 40 inches,
d, 50 inches.

5. What tool should be used with the rear Vifting shackles to prevent body dsmage?

a, A crow bar

h. A pintle hook

¢, A hydraulic actuator
d. A spreader bhar

B. MATCHING: Match the types of equipment in ¢olumn 1 (1tems 6-9) with the proper models in
column 2. For each item, select one letter (a, b, ¢, or d} indicating your choice and
mark it on your answer sheet by blackening the appropriate circle.

Vatue: 1 point each

Column 1 Column 2
_Types _ Praper Models
&, Cargo body 3. MASAZC
—_ 1. Fuel Tanker b. M5DA2
. B, Van body c. MISA2C
e 9. liater tanker d. MI09A2
R-1
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C. Multiple Chojca: Select the ONE answer that BEST completes the statement or apswers the
—t'i’—-xn-q.:..l on. Ajter the corresponding number on the snswer soeet, blacken the appropriate
circle., '

Valve: 1 point each
10. How meny types of fuel 1s the 2 1/2-ton fua) tanker designed to carry?

a 1 type
b, 2 types
. 3 types
d. 4 types

11, What system in the 2 1/2-ton water tanker heats the water to prevent freeziry durtng
cold weather? '

a, Space heat system

b, Cooling system

€, Exhaust system

d. Transmission ofl heater

12. The 2 1/2-ton M-Series truck contains which of the following mode) engines?

a., § cylinder 1{quid-cocled diesel
b, Cusmins 250 (ML)

¢, 6 cylinder m.Itifuel Lb-465-1C
d, 6 cylinder multifuel LDS-465

13, What component in the cooling system draws water from the bottom of the radiator?

a4, Thermostat
b, Fan belts
C» Hoses

d. Mater pump

14, How 1s air drawn through the radiator core of the cooling system?

a, By the blower assembly

b. By the turbo air charger and intake

¢, By fan and truck motion

d. By truck motion and the blower assembly

D. MATCHING: Column ) (ftems 15-19) 11sts varfous components of a fuel system. (Column 2
A-E) contains {1lustrations of these varfous components. Match each fuel system component
n colunn ) with 1ts f1lustration in column 2. After the corresponding number on the
answer sheet, blacken the appropriate circle,

Value: 1 noint each

Column 1 Column 2
Components I1ustration

— 15, Fuel filter
— 16, Fuel tank
e 174 Supply pump
— 18, Injection pump
e 19, Injector noz2le




€. multiple Cholce: Select the one answer that best completes the statement of answers the
%ufﬁm atte; the corresponding number on the answer sheet. !~ acken the appropriate circle.

¥alue: 1 point each
20. The 2 1/2-ton M-Series fuel tanker i3 equipped with what type of muffier?

8. Turbdo type

b. P.V. muffler

C. Spark arrestor type

d. Straight.thru construction type

21. What 1s the type of transmission used on all 2 1/2-ton M-Series vehicles?

8. Automatic

b. Constant.mesh

C. Selective.gear type
d. Synchromesh

22. fthere s the transfer located in a1l 2 1/2-ton M-Series trucks?

4, Behind the transmission

b. Oehind the rear differentfal assembly

co In front of the engine

d. 1In front of the transmission |
23, What component in the powertrain system of the 2 1/2-ton M-Series vehicle provides two

driving ratios for each transmission speed?

4. PTO unit

b. Transfer assembly

c. Trans-axle

d. Differential and final drives

2. The 2 1/2-ton M-Series truck suspension system uses what type of front springs?

& Lol

b. Volute

C. Semi.elliptical 1eaf
d. Shock regulating coil

25. What type of service brake system 1S used by all 2 1/2.ton M-Series vehicles?

e, Hydraulic

b. Alr

C. Mechanical

d. Air-operated hydraulic

26. What two important controls and Vinkeges are necessary for the operstion of the 2
172-ton M-Series venicle?

8. Clutch pedal and safety strap

b. Brake pedal and cargo paul in

C. Service brake pedal and accelerator pedal
d. Passenger seat handle and $top cable

27. How many batteries are used in the electrical system of the 2 1/2-ton M-Series truck?
ae
b,
Co
d.

28. What {s the primary purpose of the breather and ventildtion system?

O B PO

8. To provide air for tire iInflation
b. To prevent a vacuum

c. To prevent rotting of canvas

d. To ventilate cab conditions
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29, Wmat is the correct foot length of the MISA2C cargo bed?

3, B feet
b, 10 feet
C, 12 feet
d, 15 feet

30, :haz 1% the correct number of fuel compartment{s) in the 2 1/2.ton M-Series fuel
anker

a,
b,
C,
d,

- ) P e

31, What is the maximum gallon capacity of the 2 1/2-ton M-Series water tanker?

a, 500 gallons

b, 1,000 gallons
¢, 1,500 gallons
d, 5,000 gallons

32. ¥hat is the correct fording depth of the 5-ton M-Series truck with a fording kit?

&, 58 inches
b, 68 inches
¢, 7B inches
d, 88 inches

33, What {s the purpose of the pintle hook?

a, To tie down aboard ship
b, To 1ift vehicles
¢, To pull with a tow chain
d, To tow trailers

34, How is atr Inducted into the multifuel engine of the 5-ton M-Series?

a, By a turbo charger

b, By injection

¢, By natural aspiration
d, By air pump

35, How 1s front wheel drive engaged on the multifuel serfes S-ton? .
a, Automatically
b, With a selector switch
¢, By the operator with a lever
d, When the front wheel looses traction

35, How many fuel tanks are used by M-Series M52A2 truck tractor?

(2]
-
- P -

37. How does the M39 Series transmission operate?

a, Automatically

b, "ﬂﬂually

¢, At selector Speeds
d, Range ignition




F, Matching: Colwmn 1 (items 3B-41) contains a Vist of the different types of M-39 series
chassTs mode)s. Match the type of chassis fn column 1 with its corresponding chassis mode!
number in column 2, For each ftem, select one letter {(a, b, ¢, or d) indicating your
cr'noiice. After the corresponding number on your answer sheet, blacken the appropriate
circle,

Value: 1 point ecch

Column 1 Column 2
M-39 Chassis Chassis model number
38, Cargo body a, M51A2
____ 39, Oump truck b, M52A2
—raen 80, Wrecker ¢, M54A2C
41, Tractor truck d. MS43A2

G, Multi gle Chotce: Select the ONE anSwer that BEST completos the statement or answers the
c.‘|t1msl on. er the corresponding number On the answer sheet, blacken the appropriate
circle,

Value: 1 point each
42, what 18 the rated horsepower of the Cunming engine in the M09 Serfes vehicles?
a. 200 HP
b, 25C WP
c. 300 WP
d, 350 HP
43, MHow is air inducted into the Cummins cy)inder fgnition-compression engine?

a, By the turbo charger c. It 13 naturally aspirated.
b. By the super charger d. By the blower

44, uhat is the purpose of the intake manifold preheater?

a, It is used to heat manifold metal,

b, It 15 used in hot weather to aid in Starting.

¢, It 13 ysed to hedt water in the manifold.

d. It s used to preheat fnducted air during cold westher.

4%, The MBOY Serfes tactical trucks has storage batteries.
a 1 c, 3
b. 2 d! ‘

46, What type of transmission 15 used in all M-939 Series vehicles?

a, J.speed automatic
b. S5-speed manual
¢. 4-speed manual
d. 5-speed automatic

47, What type of service brakes sre used in the M339 Sertes vehicles?
a. Mechanical brakes
b, Hydraultic brakes

c. Afr brakes
d, Air assisted hydrauli¢ brakes




1.

ering: Column 1 (1tems 48-81) contains & 11st of the M.939 Series chassis. Column 2 (a
d) contains a 11st of model numbers. Match sach typs of chassis in column 1 with
1ts pode) number in column 2. For each ftem, select one lot:::éa. b, ¢, or d} Indicating
y?ur]choiu. After tha corresponding number OB your saswer + blacken the appropriate
circle,

Value: 1 point edch

N colcun.:“ mﬂ}%
— 8. Cargo body a. W3
—— 49. Dump truck b. W29
. 50, Tractor truck c. M1
— 51+ Nrecker truck d., W36

Muitiple Chofce: Salect the OME answer that BEST completes the statement of answers the

q:u]ﬂon. aveor the corresponding number OR the answer sheet blacken the appropriate
circlae.

Value: 1 point each
52, What type of engines 1s used in the M3I9 Serfes retrofit truck?

a. 4 cylinder mul tifuel
b. 6 cylinder multifuel
c. 4 cylinder cuming
d. & cylinder cuming

83, What M-Series S-ton truck 18 being retrofitted?

2. M9 Series
b. M80% Seriass
c. M9 Series
d. Ma1) Serfes

S4. What 1s one primary purpose of the 10-ton M-Serfes tractor?

a. 1t 1s primarily used in combat recovery operations.
b. 1t 1s primarily used to haul troops.

c. 1t 1s primarily used to haul water.

d. 1t is primerily used to Maul wreckers.

§5, What model 10-ton M-Series vehicle does the Marine Corps yse?
a, MI23EL
b. M-923E1
c. M-J28E1
d. M.151A2C
6. What type of engine 13 found In the 10-ton M-Series vehicle?
8. Multifuel engine
b. Cumnins 250 engine
¢, Cummins 300 engine
d. Detroit diesel engine
$7. What type of service brake system {s used on the 10~ton M-Saries vehicle?

8. Mechanical
b, Hydraulic

c. Mr
d. Afr-assisted Hydraulic

33
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61,

62,

63.

64,

66.

What component part actuates the hydraul fc power assisted steering unit?

2, Governor assembly
b, Hydraulic steer pump
€, Front wheels

d, Steering wheel

What component part in the brake system of the 10-ton M-Series vehicle compensates for
Tining wear?

a. Brake pedal free travel
b. Brake shoes

€, Bendix adjusters

d. Slack adjusters

What 15 the minimum distance of the road test used when breaking in a new vehicle?

2, 25 miles
b, S0 milas
€2 75 mlles
d. 100 miles

How often should the engine 011 be checked during break-in operations?

a. Every 50 miles or 5 hours

b, Every 100 miles or 10 hours
¢, Every 300 miles or 10 hours
d, Every 500 miles or 50 hours

What should an operator avoid during break.in operation?

a, Using the vehicle on unusual terrain
b. The use of low and high transfer

¢, Short periods of operation

d. Rapid acceleration and deceleration

What 13 the purpose of the hand control throttle?

2, To set engine speed at any desired rpm
b, To start the vehicle

c. To control fuel consumption

d, Tu control turbo charger rpm

What 18 the purposs of the battery switch?

2, It energizes the batterdes,

b, It energizes all electrical circuits,

¢, It indicates the state of the battery charge.
d. It snergizes instrument gages only.

On the M809 Series vehicles what control {s used after changing fuel filter slements
to bleed air from the fuel system?

8, Bleader ball

b, Blesder value control

¢, Fual filter spanner wrench
d. Preheater primer pump

What 13 the purpose of the air cleaner filter indicator?

8, It indicates the location of the eip filter,

b. It indicates air pressure in PSI's,

c, It indicetes stmosphere prassures.

d, It indicates the condition of aiv filtar elements.

R-7
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67,

10.

.

12,

13,

What doas the tachometer indicate?

a. Operating speed of the fifth wheel

b, Operating speed of the vehicle in rpm’s
c. Operating speed of the u\?im in rpm’s
d., Operating Pr.ssure in PSI's

what is the purpose of the manifold heater on multifuel equipped vehicles?

8, To heat expanding gases

b, To increase fuel vapprization

¢, To prebest inducted atr during coldweather
d. To heat the cab ares

Who performs preventive maintenance services each day the vehicle is operated?

a, chief
b, Mechanic
¢, Dispatcher
d., Operator

what is the purpose of preventive maintenance?

s, To keep the mechanics well informed
b, To keep the operators busy

c., To ensure minimum readiness

d. To prevent break-downs

Which two officials are personally responsible for assigning vehicles?

a. Motor transport officer and operator

b, Section leader and dispatcher

c. Operator and crew cheif

d. Motor transport officer and section chief

What form is used to record datly deficiencies after heavy vehicle use?

8, g'“
b, NAWMC 106275D

C. NAVMC 10640
d. NAVHC 1042F

What inspection form would you record before, during, and after operation services?

[ ] L] SF "‘6

b. NAVMC 106470
€. NAVMC 10637D
d. NAVMC 106270

Matching: Match each operational service in column 1 (ftems 74.76) with the proper check
TTst Ttem in column 2, For each item, select one letter (a, b, or c) indicating your
choice. After the corresponding number on the snswer sheet, blacken the appropriate circle,

Value: 1 point esch

4,
15,

16,

Colunn 1 Column 2

Service Check 145t ftem
Before a, Cleen
During b, Engine warm-up
After c. Steering
R-8
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K. Multiple Choice: Select the ONE answer that BEST completes the statement of answers the
qu‘mflgon. Avter the corresponding number on the answer sheet, blacken the appropriate
circie.

Valua: 1 point each
7. ::& p:;fming daily preventive maintenance services, when 18 the coolant leve)
]

a. Before the operation phase only
b. Ouring the opsration phase only
c. After the operation phase only
d. Both before and after the Operation phases

78. How {s tho hydraulic power steering ofl level checked on the M309 and MIJ9 Series
vehicles?

8. Visually by removing filler cap
b. Visually through filler plug
¢ Visually with a dipstick

d. Visually through a $ight glass

79. When checking the fual f{lter/water separator for large amounts of water oOr
impurities, what do you do?

8." You allow one pint of fuel to drain.

b. You allow two pints of fue) to drain.

c. You allow three pints of fuel to drain.

d. You allow the fu=] to drain until 1t 18 cleen.

80. When should you check and adjust, 1f needed, your tire pressure?

8. When the tire 13 low
b. When the tire 13 warm
¢+ When the tire 13 cold
d. After operation only

8). On which form do you record weekly preventive maintenance?

8, SF-46

b. NAVMC 1300

c. NAYMC 1500

d. A locally produced form

B82. What are two functions of corrective maintenance performed by a vehicle operater?

4. MWinor and ::ior adjustments
b. Minor and ar s intAnance
c. Minor adiultnnts and winor maintenance
d. Minor adjustments and major maintenance

83, ghnsz 1tem 13 used to protect the winch, cable and operator from overlosd, damage, and
ury?

a. Copper pin
b. St:gl pin
¢. Cotter pin
d. Shear pin

84. What type of Jiquid 18 used to 7111 lead acid batteries In heavy vehicles?
8. Hot water
b. 01stilled water

c. Sgda water
d. Mineral wvater

R<9




91.

93.

m system 1n a haavy vehicle in which extreme care 13 exercises in & torrid zone i3

a2, exhaust system.
b. {nteke system.

¢. ©00ling system,
d. 1ighting system.

How often should the electrolyte level of batteries be check.d v 8 torrid zone?

a8 Dafl

b. Yeek

c. Monthly

d. Sesi-annually

Why should batteries have wedker electrolyte in a torrid zone?

8s J0 prevent harmful effects on rubber cOmponents
b. To prevent rust and corrosion of the battery box
¢. Yo prolong the 1ife of the battery

d. To prevent self-discharge in cold weather

How much time 13 required to warm a vehicle to an operable condition in 50 degrees or
colder weather?

8, 10 minutes
b. 30 minutes
C, 1 hoyr
d. 2 hours

Two key factors to efficient arctic winter operation are complete winterization and
diligent maintenance. What 3 the third factor?

4. Good sncw tires

b. Major removal of snow

. A well-trained operator and crew
d. The correct use of fuel

l)uring fording oparations, what will happen to the alternstor when 1t i3 submerged in
vatar

a. If it 13 vented and waterproofed it will continue to charge.
b. If it 13 vented only. it will continue to charge.

¢, If 1t 13 waterproofed. 1t will continue to charge.

d. It will cesse to charge.

What should you do whan water 18 found mixed with the lubricant in the transfer
assambiy?

a. Drain end change the Tubricant.

b. Instell heavier grade lubricant to sedl.

¢. Install water absorbent solutions.

d. Orain, flush, and 1nste)) correct the Yubricant.

What three preventive maintenance procedures gdoes the truck body require after 2
fording operation?

8. Clein the surface. Yube, and touch up the pgint.
b. Orain the transfer, transaission and rear end,

¢. Clesn the surface. lube, and change the engine oil.
d. Clean the surface, Tube, end check the batteries.

What three daily maintenance functions should be performed in sand and dust conditions?
a. Clvan the air cleaner. ofl filters, and lubricate.
b. Cledn, wips, and lTubrivate the truck.

¢, Clean the batteries, trvck body, and lubricate.
d. Clean the glass, truck body, and Yubricate.
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.

9%.

9.

9%.

9.

100.

What type of handdbrake 13 used on the M108 tactical trafler?

8. Ar-assisted hydraul1c brake
b. Air brake

¢. HWydraulic brake

d. Mechanical brake

What 18 the load capacity of the M105 trafler?

g 1 ton
b. 1 1/2 tons
€. 2 tons
d. 2 172 tons

What 13 the gallon capacity of the M149 water tredler?

a. 200 gallon
b. 300 '.“UI
¢. 400 galion
d. 600 gallon

What M-Serdes truck 18 designed to tow the MI27A1 semi-trafler without the use of a
dolly converter?

8. MS2A2
b. MS54AZC
c. N8O

d. M3

What M-Series truck 13 used to tow the N172A1?

[ 18 HSM?.C
b, W3SA2C
€. MAOA2
d. WI23E1

A dolly converter 18 used to convert

8. dolly wheels to temdam wheals.

b. tratlers to semf-trucks.

¢. sami-trailirs to fUll trallers.

d. full traflers to semi-tratlers.

Nhat 18 the saximum capacity of the M198A1 M-Serfes dolly converter?
4 6 tons

b. 8 tons

e 10 tons
d. 12 tons

Total Points: 100

* * *
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STUDENT COURSE: CONTENT ASSISTANCE RECLEST
OATE:
EE MR ok
N _ —RANK NOS
SR SECURTIY NOVGER

1. Use this form for any quostions you may have about this course, wWrite out your question
and refer to the study unit, work unit, or study question which you we having probloms with,
Cowlete the sol f~addressed hlock on the reverse side. Before mailint, fold the form and
staple it so that MCI's address is showing, Additional sheots may b ittachod to this side of
the form.

MY QUESTION 15) OUR ANSWER IS:

- . ow - E I .

-y . -

DATA REQUIRED BY THF. PRIVACY ACT OF 1974
(5 U.5.C. 522M)

1., AUTHORITY: Title 5, USC, Sec. 301. Uso of your Social m-u.'it}’ Numbor is authorized by
BExecutive O:xder 9397 of 22 Nowv 43,

2. PRINCIPIL PURPOSE(S): The Student Course Content Assistance Request is used to tranamit
information concerning student participation in MCI courses,

3. ROUTINE USE(S): This information is used by MCI personnel to rescarch student inquiries.
in scve cases informetion contained therein is used to update corrosjondence courses and
individual student records muintained by the Marine Corps Insitute.

4. MANDATORY OR VOLUNTARY DISCLOSURE AND EFFECT ON INDIVIDUAL NOT' PROVIDING INPORMATION:
Disclosure it wluntary. Failure to provide information may result in the provision of incon-
plote servicr: to your inquiry. Failure to provide your Social Secw ity Number will delay the
processing Of your assistance yequest.
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INSTRUCTIONS TO STUDENT

1. Fold so that MCl address is outside
2. Insert course number in square marked "Course Numbes”
below

3. Seal with scoich tape or one staple
4. Mail to MCI

DEPARTMENT OF THE NAVY -
ot vl TR0 281, g
ARL INGTON, ’lllﬂlm 7222 20D 811

OFFICIAL USINESS
PENALTY sOR PRIVATE USE. $300

COuRit nuMetn

THE DIRECTOR

MARINE CORPS INSTITUTE
BOX 1775

ARLINGTON, VIRGINIA 22222

ATIN: MOSTD

Use this space for additional comments.
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COURSE IMPROVEMENT SURVEY

The Narise Corps Institute would aPPreciste your help in improving the course you have just com-
pleted, If you would take a few pinutes %o complete the following survey, we would have valuable
information to help us improve this courss. Your answers Will be kept cpnfidential and will in

no vey affect your grads,

Course Wamber Rank nes
sams (Optiona))
nilicary Mdrese (Optional)

1. Did you tind inaccurate or outdated information in this course? O ves O
List the areas you found inaccurats oFf out of date, Give page or paragraph if posesible,

2, Wow long did it cake you to finish the course?

D18 hours O 11-15 hours D sore than 20 hours
Ce-10 hours 0 16-20 hours

3. Wars the proceduras taught in this course understandabls and ussful? Ovyas CNo
1f "wo,* how could they be improved?

4, MHow much of the matarial taught in this course can you apply to your job?

O Almost all O very 1ittle ) wone
O sore than half O Lese than hailt

$, 0id you have troubla reading or understanding the materisl in this course? [ves [Jweo
It “Yas,", anplain
§, Ware the illustretions in ¢his courss helpful? O Yes Cwe
It "¥o,® how could thay be improved?

7. Put an "X" in & box on the scale below to show how well you fsel the lasgons &nd the courss
materials prepazed you for the fimal examination, (On this scele 10" indicates thet the
naterial prepared you very wall, a "3° indicates adequate preparation, and & "1° indicates very
poor preparation.)

Vaxy Poor MaqQuate very Wall
1 2 ) 4 S 6 7 s ] 10

8. 1f you asked NCI for help, were the answers %0 your questions helpful?
Oves O e O wo questions sent to NCI

S, Pleass list below any suggestions you may have to improve this courss., Try to be specific) give
page or paragraph mumbers, (You may 2180 use the space on the back or attach additional shesta,)
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